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DECIBEL 
PRODUCTS 


Imagine One Antenna Per Cell Site Sector, Instead Of Three. 
Don’t let a massive exterior detract from real attributes. Strong, clear 
customers. Thanks to Decibel Products’ new trimmer configurat 


expanded performance, not your expansive girth. 


re what matters to your 


Diversity Master”, our DB850 series panel antenna, uses a dual Rx polarization technique that actually 
ape performance and keeps portable oe § 

1.6 dB improvement for hand-held phones at use Diversity Master. As a result, customers talk 
longer, and you keep revenue relliney in in. And you can wrap three 
antennas around a monopole for a sleek, new look. 

Call Decibel Products loday to learn more about 

the Diversity Master family of combination Tx/dual 
polarization Rx antennas. You'll look great. 
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P.O. Box 569610 

Dallas, Texas 75356-9610 
Order Hotline 1-800-676-5342 
Order FAX 1-800-229-4706 
214-631-0310 

FAX 214-631-4706 


The Decibel Products Division and all othar divisigins of ATG ate compian! with SO OCT seared Your Wireless Connection. ~* 
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a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place * El Monte, California 91731-2294 
Telephone: (818) 442-0782 * Toll-Free: 800-877-1771 
Fax: (818) 444-1342 * FaxBack: (818) 444-2017 / 800-274-2017 
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h-Screen 


The Vega Model C-6024 offers 
unparalleled ease of use with its 
touch-screen and independent 
switches for line selection and 
instant PTT. It is a unique 
microprocessor based multi-line, 
multi-format, desktop radio control 
console with a capacity to handle up 
to 24 lines!. Any line may be 
configured for either a dedicated two 
to four wire radio circuit. 

The touch-screen display provides 
feature selection with a simple touch 
of a finger. The flexible system 
offers TLM (sequential tone line 
modules) to allow the operator a site 
for transmission and DLM (dial-up 
access modules) which allow the 
operator to select a dial-up site for 
transmission, PLM (telephone line 
modules) answer or initiate a call on 
the PSTN. 

Other system features include: 

‘ Easy expansion by adding the 
appropriate number of switch 
panels (each panel 
accommodates up to six line 
cards) 

‘@ Line activity indicators flash 
upon detecting audio 

@ TX ALL (simulcast) selection 
activates all tone lines and 
connected dial-up lines that are 
on hold 

*” RX ALL upon selection will 
monitor all unselected tone 
lines 

“ Group Select selection of 
TX/RX line combinations 

“ Frequency Selection Standard 
with Fl-F4, expandable to F1O 

Contact us today to get all the details 
on how this flexible radio/telephone 
console can work for you. 
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10 Compressed voice data 
and targeted delivery 
for narrowband PCS 
paging 

Dwight R. Smith 
Compression of voice pages 
allows more of them to be 


transmitted over the available 
RF bandwidth. 


Using antennas 

to improve PCS 
in-vehicle performance 
Dale Horn 

PCS portable use is enhanced by 
an externally mounted antenna. 


Superconductor 
technology for wireless 


networks 

Stephen M. Garrison 
Superconducting RF filter sub- 
systems in cellular receivers 
improves wireless service. 


Predicting power 
density near antennas 
to meet FCC RF safety 
regulations 

Robert Mawrey, Ph.D., Terry 
Riley, James Higgins and 
Steven Slayden 

Most potential RF hazard zones 
at a site occur in the near field, 
causing a need to predict both 
the near- and the far-field power 
density of an antenna array. 


Data communications: 
From Pathfinder to 


public safety 

MRT staff 

From the Mars mission to ap- 
plications for public safety and 
business, data communications 
technology is experiencing im- 
provements in error reduction, 
applicability, security and 
ubiquity. 
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Find advertisers quickly. 
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technology—albeit on another planet! The Mars 
mission uses data modems virtually identical to 
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56, Illustration courtesy of NASA and Dataradio, 
——— 


Mobile Radio Technology (ISSN 0745-7626) is published 
monthly by Intertec Publishing Corporation, 9800 Metcalf, Over- 
land Park, KS 66212-2215, and mailed free to qualified persons 
within the United States and Canada. Periodicals postage paid at 
Shawnee Mission, KS, and additional mailing offices. Canada 
Post International Publications Mail (Canadian Distribution) 
Sales Agreement No, 0956309. POSTMASTER: Send address 
change to Mobile Radio Technology, P.O, Box 12960, Overland 
Park, KS 66282-2960. 

SUBSCRIPTIONS: Non-qualified persons may subscribe at the 
following rates; United States and Canada: one-year: $35.00. 
Qualified and non-qualified persons in all other countries; one- 
year: $45.00 (surface mail); $105.00 (air mail). Subscription in- 
formation: P.O, Box 12937, Overland Park, KS, 66282-2937, 


nnn 


Mobile Radio Technology 


September 1997 


Look Who Put Themselves 
in the Middle of SmartNET™ 
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Transcrypt's Phantom Portable Radio utilizes the In addition to its trunking msal 
latest in two-way radio technology to put itself in capabilities, the Phantom offers a = 
the middle of Motorola's SmartNet™ [] and fully programmable sixteen button ears fl 
SmartZone™ trunking systems. By integrating keypad which gives authorized users RANSCRYPI. 
the Phantom into one of the most sophisticated — the ability to reprogram a variety of 

a! ‘. o fs RY Ny A 
two-way communication systems available, radio features manually. . 

‘ " naman tf 4800 NW Ist Street * Lincoln, NE 68521 U.S.A. 
Transcrypt provides Motorola's trunked users with 800-276-8878 + 402-474-4800 * Fux 402-474-4858 
an alternative to the standard radio equipment. 1-800-2 76-8878 hitp://www.transcrypt.com 
Circle (5) on Fast Fact Card 
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ditorial 


Beseeching for antenna sites, and a new partner for private radio? 


Gimme antenna sites 

The FCC chairman was sent a letter on 
July 11, assigning to the commission par- 
lial blame for construction delays prima- 
rily affecting personal communications 
service (PCS) telephone and paging (and, 
to a certain extent, cellular telephone, com- 
mercial mobile service and private radio 
[private wireless]). Certainly. PCS con- 
struction is the overwhelming motivation. 

Thomas E. Wheeler, president of the 
Cellular Telecommunications Industry 
Association (CTIA), sent the letter to Reed 
Hundt, complaining about local govern- 
ments that block antenna site development 
by declaring a moratorium on considering 
any such development. You see, courts 
may rule that regulations adopted by local 
governments are too restrictive and may 
roll them back. When they do, develop- 
ment moves ahead, But some courts have 
ruled that adopting no regulations and 
blocking all development with a morato- 
rium is okay. Guess which method the 
local governments like to use? 

A June 30 CTIA report cites 226 mora- 
toria in effect as of that date. an increase 
of 11% since May and a 34% increase 
since April. CTIA wants the FCC to pre- 
empt moratorium regulations imposed by 
state and local governments, which might 
allow PCS antenna site development to 
proceed. Actually, the result might be a 
backlash on the part of the local govern- 
ments. They tend to resist federal power 
unless it means Washington is buying 
something for them with the U.S. Treasury 
checkbook. So, there's your answer. 
Couple the preemption with a subsidy of, 
say, $1 million to $10 million per site, and 
maybe the locals will cooperate. 

If little antennas at everyone's house 
were required to make PCS work, maybe 
preemption would have a better chance. 


The FCC responds to overwhelming num- 
bers, such as the millions of people who 
want to use direct satellite service to re- 
ceive TV programs. For them, the agency 
preempted local regulation that prohibited 
small, dish-shaped antennas from being 
mounted on residences, 

Maybe millions of people will use PCS 
phones and pagers, but they don't have to 
have antennas on their houses. In fact, 
many of them are convinced that they 
don’t like the towers that make the 
phones—which they do like—work. So it’s 
up to the carriers to get around the prob- 
lem of local regulation, and in some cases, 
their customers. 

“We beseech you to act immediately to 
deliver on the commission’s oft-stated 
promise of new wireless competition and 
services by acting on CTTA’s petition,” the 
letter reads. Translation: “You and every 
commissioner except Susan Ness are about 
to leave office, Our members are bleeding 
big bucks. What have you got to lose? Help 
us out.” 

Good luck. 


~ * * 


What about private radio? 

Lots of people want part of the 60MHz 
of radio spectrum from 746MHz to 
806MHz (channels 60-69) currently allo- 
cated for TV broadcasting. 

Two groups that have been frozen, 
waivered and otherwise maneuvered out 
of spectrum access include business and 
industrial private radio users and small 
specialized mobile radio (SMR) system 
operators. Manufacturing, mining and ag- 
ricultural companies use private radio, as 
do u variety of other industrial and com- 
mercial enterprises. SMR operators offer 
communications services to many of the 
same enterprises for a monthly fee. 

Because of wheeling and dealing about 
digital television channels, the FCC is pre- 
paring the way for almost all TV stations 
eventually to exit channels 60-69. Thanks 
to strong advocacy and congressional 
backing, public safety agencies are virtu- 
ally assured of being allocated 24MHz 
from the frequency band. Other private 
radio users and the small SMR operators 
aren't faring so well. 

Hopes were raised on May 14 when 
Sen. John Breaux (D-LA) introduced leg- 
islation that specified the allocation of 
12MHz of spectrum by the FCC for pri- 
vate radio use. Licenses for the spectrum 
were to be charged an efficiency-based 
lease fee. That was good. A senator had 
been persuaded by radio users and their 
trade associations that users are willing to 


pay their way—a tax, if you will—for 
spectrum that is impractical for them to 
purchase at auction. 

On June 17, the Senate Commerce Com- 
mittee passed an amendment introduced 
by its chairman, Sen. John McCain (R-AZ) 
that eliminated the lease fee provision, 
Why did McCain kill the lease fees? Be- 
cause they are “a tax on business passed 
on to and paid by consumers,” Well, ves. 
That was the point. Those who are granted 
licenses at auction pass along the license 
cost to consumers. Those who would be 
granted licenses by application would pay 
lease fees and pass the cost to consumers. 
What's the difference? Geeezz. 

It gets worse. Now, what group is poised 
to compete with cellular, PCS, paging, the 
large SMR operators, the small SMR op- 
erators and private radio for the spectrum? 

Broadcasters. 

Yep. Soon as they exit the frequency 
band, they may be back in it with new 
forms of broadcast services. Commis- 
sioner James Quello said as much. And 
who is exempt, so far, from auctions? Yep. 
Broadcasters. 

The latest word is that service rules for 
the 36MHz that isn’t earmarked for public 
safety will be flexible. The translation of 
“flexible” is “sold to the highest bidder, 
who can use it in almost any way.” Flex- 
ible rules and auctions probably mean 
more cellular and PCS phone service and 
paging. It isn’t practical for private radio 
users to bid for the large geographic cov- 
erage areas normally associated with 
auctions, 

One alternative that has been discussed 
is to sec what can be done to introduce 
legislation that would direct the National 
Telecommunications and Information Ad- 
ministration (NTIA) to share spectrum 
with private users. (The NTIA assigns 
spectrum used by federal government us- 
ers; the FCC assigns the rest.) 

Congress, you see, previously has 
passed legislation directing the NTIA to 
hand over spectrum to the FCC, an action 
that displaces a number of federal users, 
What that number is depends on who you 
ask. In this era of the FCC marking for 
auction any spectrum that isn’t too diffi- 
cull to wrest from current users, the NTIA 
might benefit from having more radio fa- 
cilities in operation on its channels, as long 
as its new sharing partners are good 
neighbors. 

Private radio seems to get its best re- 
sults when its interests run in parallel with 
a bigger partner. Maybe NTIA can be such 
a partner. 

—Don Bishop 
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1997 
September 
10-12—Personal Communications Showcase, sponsored by the Personal 


Communications Industry Association, Dallas Convention Center, Dal- 
las. Contact: 800-326-8638. 


October 


6-8—Industrial Telecommunications Association, Annual Conference 
and Membership Meeting, ANA Hotel, Washington, DC, Contact: Karin 
Norton, 703-528-5115. 

27-29—Wireless Apps, sponsored by the Cellular Telecommunications 
Industry Association, Seattle Convention Center, Seattle. Contact: 
Francesca Dea, 702-739-4025. or Tim Ayers, 202-736-3203. 

27-28—Small Business in Telecommunications Legislative Forum. 
Sheraton Washington, Washington, DC. Contact: 202-736-3203. 


November 


6-7—AMTEX, sponsored by the American Mobile Telecommunications 
Association, Hilton at Walt Disney World Village, Orlando, FL. Contact: 
202-331-7773. 

6-8—Second International Congress on Commercial Trunked Radio, 
sponsored by the International Mobile Telecommunications 
Association, Hilton at Walt Disney World Village. Orlando, FL. Contact: 
202-331-7773. 

12-16—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, Holiday Inn International 
Drive Resort, Orlando, FL. Contact: Bernie Brownson, 303-371-8182. 

21—Radio Club of America, Communications Symposium, 88th 
Anniversary Dinner and Awards Presentation, New York Athletic 
Club, New York, Contact: Gerri Hopkins, 908-842-5070. 


1998 


February 

23-25—Wireless, sponsored by the Cellular Telecommunications Indus- 
try Association, Georgia World Congress Center, Atlanta. Contact: 
212-964-7000, 


March 

1-4—ENTELEC, sponsored by the Energy Telecommunications and Elec- 
trical Assocation, Marriott River Center, San Antonio, TX. Contact; 281- 
357-8700. 


April 

20-23—Expo Comm/Comdex, sponsored by EJ. Krause & Associates, 
McCormick Place. Chicago. Contact: 301-493-5500, 

22-24— International Wireless Communications Expo, co-sponsored by 
Mobile Radio Technology. Las Vegas Convention Center, Las 
Vegas. Contact: 800-288-8606. 


May 

18-21—Supercomm, sponsored by USTA and TIA, Atlanta. Contact: 202- 
326-7300. 

18-21—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society. Westin Hotel, Ottawa, Canada. Contact; 908- 
562-3870. 


June 

20-22—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center, 
Toronto, Canada, Contact; 613-233-4888, ext. 102. 

28-July 2—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Hynes Convention Center, Bos- 
ton. Contact: 202-872-0030. 
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Pertori. 


RUGGED, COMPACT 
RADIOS WITH THE 
LOUD, CLEAR AUDIO 
AND EASY USE YOU 
NEED FOR JOB SITE 
COMMUNICATIONS. 


Kenwood designed the 
tough TK-260/360 
portables to be simple to 
operate and lightweight. 
The durability of these new 
four-channel, VHF/UHF 
handhelds is enhanced by 
long battery life and unique 
features for the price class. 


The new TK-762K/862K 
mobiles are only 5 !/)" wide 
to fit in most vehicles. These 

heavy-duty two-channel 

mobiles have a bright 
display and offer horn alert 
and public address. 


Kenwood engineered these 
affordable radios for solid 
performance, with strong, 

crisp audio, simple controls 
and a complete range of 

heavy duty accessories. 


Call Kenwood for high 
quality, easy-to-use radios 
at the right price. 


KENWOOD 


Atways Comes THROUGH 0,202 


eat 
KENWOOD COMMUNICATIONS CORPORATION * FAX (310) 761-8246 « http://www.kenwood.net 
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echnically speaking 


The broadband noise generator: an alternative to sweep testing 


By Harold Kinley, C.E.T. 


In many routine uses, the broadband 
noise generator can be a viable alterna- 
tive to hauling out the heavy old sweep 


generator and going through the hassle of 


interconnecting all the cables and setting 
up the system for a simple sweep test or 
alignment. The BNG-1000A broadband 
noise generator from Avcom, Richmond, 
VA. as shown in Photo | below, can, in 
many instances. greatly simplify sweep 
testing and alignment chores. 

The unit is lightweight and portable— 
weighing in at just 2 pounds (0.9kg). The 
beauty of the instrument is its utter sim- 
plicity of operation and use. Aside from 
the on/off switch, the only operator con- 
trol is the bypass switch that enables the 
operator to send the noise directly to the 
spectrum analyzer for a reference-level 
reading. The unit is powered by external 
power (+12Vde to +24Vde @ 200mA) 
through a coaxial de power jack on the 
rear panel. A //5Vac to 12Vde adapter is 
provided with the unit. The unit is de- 
signed to operate over a bandwidth from 
3MHz to 1,000MHz. The output level is 
about. —30dBm +3dB over the range. 


Using the noise generator 
As shown in Figure | below, 
only three cables to connect: 


there are 
from the 


BNG-1000A to the DUT (device under 
from the DUT back to the BNG- 


test), 


Photo 1. BNG-1000A broadhand noise genera- 
tor. Photo courtesy of Avcom of Virginia, Rich- 
mond, VA, 


000A and from the BNG-1000A to the 
spectrum analyzer input. All connectors 
on the BNG-1000A are BNC, allowing 
quick and easy cable connections. Figure 
2 at the right shows a spectrum analyzer 
display with no video filtering. This trace 
is obtained by switching the switch on the 
noise generator to the “bypass” or “direct 
path” mode. Notice how thick the noise 
appears on the spectrum analyzer display. 
To get a sharper image on the display. 
video filters on the spectrum analyzer can 
be activated. Figure 3 at the right shows 
a sharper image after the wideband video 
filter of the spectrum analyzer is switched 
in. Figure 4 at the right shows the best 
image using the narrowband video filter. 
Be aware that as filter bandwidth becomes 
more narrow, the sweep rate of the spec- 
(rum analyzer’s timebase must be re- 
duced. If the sweep rate is too high, the 
trace wil] become distorted. To get an ac- 
curate trace. the sweep rate must be cor- 
rect for the frequency span. resolution 
bandwidth and type of video filter cho- 
sen. Many spectrum analyzers provide a 
warning indicator to signal the operator 
that the chosen sweep rate Is too high for 
the frequency span, resolution bandwidth 
and video filter settings. Other analyzers 
prevent improper sweep rates by inter- 
locking controls. 


Typical displays 

To check the frequency response of a 
quarterwave bandpass cavity, the setup 
shown in Figure 5 at the lower right is 
used. The typical response curve is shown 
in Figure 6 on page 59. The setup for a 
notch filter is the same as shown in Fig- 
ure 5, along with the response curve in 
Figure 7 on page 59, Figure 8 shows the 
setup for checking the return loss on an 


(continued on page 59) 


DIRECT PATH 


NOISE SOURCE 


TO 
SPECTRUM 
ANALYZER 


Figure 1. Block diagram of BNG-1000A broadband noise generator. Photo cour- 


tesy of Avcom of Virginia, Richmond, VA. 


“HNN 


Figure 2. Trace without video filtering. 


Figure 3. Trace with wideband video filter 
activated. 


Figure 4, Trace with narrowband video filter 
activated. 


BROADBAND 
NOISE 


GENERATOR 


Figure 5. Test setup for checking response of 
quarterwave bandpass filter. 


Kinley. a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. Kinley’s email address 
is hkintey@aol.com. 
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Now that Meridian is part 
of American Tower Systems, 
our service and selection have 
reached new heights. 


For over 40 years, Meridian Communications has followed one guiding principle--giving customers the best 
antenna sites and service possible. And now that Meridian has become part of American Tower Systems--the 
sky's the limit. 

American Tower Systems provides access to more than 360 premier antenna sites throughout the U.S. Plus, 
the hundreds more that will be added in the immediate future. A wide range of sites, locations, and facilities is 
available to meet all your wireless communication requirements. For example: a building top site at One 
Financial Center in Boston; a site atop Saddle Peak in Malibu; and in South Florida, a monster thousand-foot 
candelabra tower at Hobe Sound and the I-95 monopole network. 

Whatever you need, if we don’t already have the solution, we'll find it or build it for you. Best of all, you'll 
continue to work with friendly, experienced folks, such as Jack and Rich Reichler, who'll still be at hand to help 
you in California. So, in this case, getting bigger only means getting better. 

Visit our website for a complete list of nationwide site locations and additional information about American 
Tower Systems at www.amertowersys.com. Our service and selection will put you on Cloud 9! 

Great sites. Great service. Nationwide. 


(888) ATS-SITE WEB: http:/www.amertowersys.com 
Southeast: (561) 998-2980 ¢ Northeast: (860) 684-4444 « Mid-Atlantic: (717) 697-7600 «© West Coast: (800) 400-SITE 


A WHOLLY-OWNED SUBSIDIARY OF AMERICAN RADIO SYSTEMS 
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See us at the PCS Show, September 10-12, Booth #15042 
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Compressed voice data 
and targeted delivery 
for narrowband PCS paging 


Compression of voice pages allows a greater number of them to be transmitted 
over the available RF bandwidth. Operators can place more subscribers into 
service by using targeted delivery techniques to maximize system resources. 


By Dwight R. Smith 


Voice paging has been around in pre- 
vious forms for specialized applications. 
With the narrowband PCS that has 
become available from the 1996 PCS 
auctions, providers are able to commer- 
cialize voice paging for mass-market 
applications. This has been enabled by 
new technologies and delivery ap- 
proaches that are being used in the pag- 
ing industry, 

The key technology that permits voice 
paging to occur is the two-way voice 
paging protocol within Motorola's fam- 
ily of wide-area paging protocols. The 
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protocol provides for two-way operation 
and voice message delivery. 


Service concept 

The simplest way to view voice paging 
is as an answering machine on a belt or in 
a purse. In normal operation, voice mes- 
sages are delivered to the paging device 
and stored until the subscriber desires to 
listen to the message. After hearing the 
messages, subscribers have the option of 
saving or deleting the messages. 

The obvious improvement to the an- 
swering machine paradigm is the wire- 
less nature of the service: subscribers 
have near-immediate availability of the 
message. This solves the dilemma of 
access to the wireline answering machine 
that requires subscribers to periodically 
“call in” to check for messages, This 
change in delivery approach permits sub- 


Figure 1. Wireless messaging system architecture for two-way voice paging. 


scribers to more promptly respond to 
their messages. 


System architecture 

The architecture of the voice paging 
infrastructure, as shown in Figure | be- 
low, looks similar to the traditional 


The paging system architecture components 
referred to by common terms in this article are 
trademarked by Motorola under the following 
names; 

Flex—the overall family of paging protocols, 
standing for flexible, asynchronous, 
wide-area paging protocol. 

Inflexion—two-way voice paging protocol. 

Wireless Message Gateway (WMG) Terminal— 

paging entry service terminal. 

RF-Conductor—paging system controller. 

RF-Orchestra—over-the-air paging transmitter. 

RF-Audience—over-the-air paging receiver. 

Tenor—voice pager. 
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Standard features such as builtin full 
band spectrum analyzer, signal and tracking 
generators, duplex modulator and recciver, 
and a highly accurate power meter give 
the 1900 CSA the versatility to meet the most 
rigorous test needs. Best of all, its custom 
programming features put fast, simple and 
reliable testing within reach of any user. 

Of course, the L900 CSA is backed by the 
kind of service and support that you expect 
from a global leader in digital test instrumen- 
tation. Call us today at 1-800-835-2352 to 
learn more about the new 1900 CSA. Ask 
about our lease/rental and extended warranty 
programs, too. 
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one-way paging system. However, there 
are differences. Support for the voice 
data imposes numerous loading and 
bandwidth demands on the system com- 
ponents. The page entry terminal used in 
one-way paging continues to do so with 
voice paging. However, the voice is col- 
lected, digitized. stored and used differ- 
ently than messages for traditional one- 
way numeric or alphanumeric pages. In 
fact, the voice message is collected in a 


manner comparable to wireline voice 
mail. However, the paging voice data 
compression factor plays a much greater 
role than in voice mail because of the 


multiple transmissions required for 


delivery. 

The system controller handles the mes- 
sage delivery process. It formats and 
schedules control messages and then de- 
livers the voice message using the appro- 
priate transmission facilities. The paging 
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transmitter sends the message over the air 
to the pager. The paging receiver accepts 
the messages sent by the pager and sends 
them on the system controller, The 


Creating alphanumeric 
paging messages 


As two-way voice paging devel- 
ops, productivity tools for alphanu- 
meric, multisite paging also continue 
to improve. Silverlake Communica- 
tions, Calabasas, CA, has developed 
wireless PCS messaging software, 
under the name Airsource Business 
Suite, that is compatible with alpha- 
numeric pager services and PCS pro- 
viders supporting text messages to 
their devices. The program allows a 
network administrator to configure 
an email address, such as “PAGER,” 
to send text to a pager through a 
wireless gateway. Alan Gould, direc- 
tor of business development for 
Silverlake, has compiled the follow- 
ing “Top ten reasons why messaging 
software contributes to productivity:” 
(4 Updated, critical or time-sensitive 
information can be sent to one pager or 
an entire organization instantaneously. 
QO Accuracy of alphanumeric mes- 
sages can be increased through by- 
passing operator-assisted services. and 
the optional use of a spell-checker. 
C) Message senders can send pages 
from their PC workstation instead of 
having to change position to a hard- 
ware alpha-entry device. 

Q Dispatch time is reduced by direct 
dialing into the message carrier. 
QO Confirmation is given that the 
message was sent and received suc- 
cessfully, allowing the message to be 
re-sent or re-routed if not received. 
CO Storage and instant access to fre- 
quently used or repeated messages is 
available. 
Q All pager information is stored in 
a central database, eliminating the 
need to look up or memorize mes- 
saging carrier information, PINs, 
access numbers or group codes. 
Q Text pages can be linked to exist- 
ing email programs. 
Delivery scheduling can be ar- 
ranged for text pages, such as re- 
minders or appointments. 
() Management and tracking of pages 
through a log, or hard copy, allows 
both the sender and the recipient to 
keep records. 
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subscriber’s voice pager for the system is 
not only able to store multiple messages 
but also permits the subscriber to play, 
replay, fast-forward and delete messages. 
As with other pagers, the voice pager 


New capabilities 
for paging systems 


Paging is becoming increas- 
ingly interconnected with other 
forms of information flow because 
of the efficiency and mobility of 
wireless communication. Software 
producers are creating programs 
that establish an interface with 
workstations and networks. 
Telamon, Oakland, CA, has cre- 
ated an updated version of its 
Telalert product for general-pur- 
pose voice notification and re- 
sponse. The new release supports 
a variety of UNIX and NT plat- 
forms. The program was originally 
designed to send pager notifica- 
tions to support personnel about 
system or network problems de- 
tected by management platforms 
or help-desk applications. Appli- 
cations now extend to interactive 
voice response; electronic sign 
messaging; modem, email and 
voice mail; and the relaying of 
alerts to and from alarm systems. 
Capabilities added to Telamon’s 
system include support for 
Skytel’s two-way paging and other 
PCS services that allow field per- 
sonnel to acknowledge receipt of 
a trouble ticket and respond to the 
software without any operator 
intervention. 

In addition to interactive voice, 
alphanumeric and two-way pag- 
ing, the software also supports 
PCS, landline, cellular services 
and Simple Network Paging Pro- 
tocol (SNPP). Two other sup- 
ported functions are escalation and 
resource scheduling. Fail-safe es- 
calation allows unacknowledged 
messages sent to paging, voice 
mail or some other medium to be 
re-sent using one of the other al- 
ternatives, depending on the ur- 
gency. Resource scheduling al- 
lows the unavailability of the re- 
cipient to be considered, based on 
vacation schedules, off-site work 
or other conditions. The program 
won’t waste time looking for 
someone who is not available. Rng 
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alerts the subscriber of incoming 
messages using either tone or vibration. 


Infrastructure support 

A crucial aspect of the infrastructure is 
its ability to move the data for the voice 
message to where it is needed, when it is 
needed. Several factors must be considered: 

(3 Data compression. 

(3 Frequency reuse. 

OQ Data flow management. 


p> Compression of voice data — For a 
given operator, the least tolerant con- 
straint that influences system design is the 
amount of available RF spectrum, Only 
so much is available, and adding spec- 
trum can be extremely expensive, As a 
result, efficient use of this finite resource 
is critical. 

Compression of the voice data allows a 
greater number of voice messages to be 
transmitted over the available RF band- 
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array assemblies. 


ructures 


1869 Nirvana Avenue + Chula Vista, California. 91911 
http://www.towerstructures.com 


catalog sales 702.267.1308 .- tax 619.421.0533 


Circle (7) on Fast Fact Card 


width. This, in turn, lets an operator place 
more subscribers into service. An additional 
benefit is the reduced storage requirements 
needed to hold messages, pending delivery. 

The compression of voice data permits 
the information to be sent to the pager 
with minimum latency. For example, a 
15-second voice message that has un- 
dergone compression can be delivered 
to the pager using less than 3.5 seconds 
of airtime. 


Although voice compression can be 
seen to improve airtime use, it also helps 
reduce network costs. These can be seen 
directly as costs associated with storage 
space and networking bandwidth required 
for each message. 

p> Frequency reuse — The protocol 
subdivides the frequency spectrum into 
subchannels. This permits adjacent cells 
to be transmitting messages to separate 
paging subscribers at the same time with- 
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cable bends. Built-in flashing reduces 
time required to install the roof 
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out the cells interfering with each other. 
Over larger areas, these subchannels can 
be reused. This permits many separate 
messages to be transmitted at the same 
time. This is how voice paging can pro- 
vide service for a larger number of 
subscribers. 

With the additional subscribers, the 
paging infrastructure must deliver more 
messages. This delivery process involves 
moving data from the home terminal to 
the controllers and then to the transmit- 
ters. As RF efficiency improves and fre- 
quency reuse permits more messages to 
be delivered, the supporting network must 
be able to handle increasing network 
loads. 

p Data flow in the paging network — 
Even with compressed voice data, exces- 
sive or unneeded movement of the data 
through the network is a wasteful activity 
that ultimately affects system perfor- 
mance or incurs additional cost. There- 
fore, strategies exist that attempt to guar- 
antee that only necessary data is moved. 

In a traditional, one-way paging net- 
work, paging messages are sent from the 
terminal to appropriate controllers that 
transmit the data for the subscribed serv- 
ice area. The data is moved for a minimal 
period, and the basic theory of operation 
is “Send it, and they will get it—if they 
are where they are supposed to be.” In 
two-way paging—especially voice pag- 
ing, which provides for guaranteed deliv- 
ery—the data is not sent until the pager is 
located and is prepared to receive the 
transmission. This paradigm can be used 
to control the movement of the data in the 
network. 

Until the pager is available and ready, 
the data need not be sent to the transmit- 
ter for transmission. Further, the data need 
not be delivered to any controller except 
the one that operates the transmitter for 
the cell where the pager will be receiving 
the message. These simple principles can 
be used to control the data movement and, 
therefore, the ancillary costs involved in 
transporting the massive flow of voice 
data these systems will be handling. 


Paging protocol capabilities 

The efficiency sought from the infra- 
structure is supported by specific capa- 
bilities of the two-way voice paging pro- 
tocol. In particular, delivery control is a 
key feature of the protocol that permits 
network operational behaviors to be 
implemented directly. To describe this 
feature, some background information 
about the protocol is needed. 

p Communication channels — The 
delivery of voice messages involves sev- 
eral communications between the voice 
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pager and the infrastructure, These 
transmissions occur over three separate 
logical channels: 

() Forward paging control channel. 

(2 Forward voice channel, 

(J Reverse channel. 

The forward paging control channel 
carries the protocol’s control messages. 
This channel is broadcast over a region in 
a fashion similar to traditional one-way 
simulcast transmissions. Messages sent 


on this channel would address those pag- 
ers that are registered in the region. 
The forward voice channel is used to 
transmit the voice data. This channel is 
not simulcast by multiple transmitters, 
Each transmitter has its own data to be 
delivered. Multiple voice channels can be 
carried in the RF spectrum used by the 
control channel. Additional spectrum al- 
lows for even more available voice chan- 
nels. These voice channels permit fre- 
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quency reuse patterns to be established in 
adjacent transmission areas. 

The reverse channel is used by the 
pager to communicate to the system for 
message and command acknowledg- 
ments. [t uses different frequencies than 
the forward channels. 

Pagers monitor the contro] channels to 
be informed of voice messages to be de- 
livered. When all is ready, the pager re- 
ceives its message from the assigned 
voice channel. When the message has 
been received, the pager reports its status 
to the system. 

> Targeted delivery — Efficient use of 
the RF spectrum is supported by selective 
transmission of the “bulky” voice mes- 
sage to the smallest possible area, Send- 


Sending voice message 
data in a large simulcast 
area would be wasteful of 
the available bandwidth. 

Therefore, the protocol 
enables targeted delivery. 


ing such data in a large simulcast area 
would be wasteful of the available band- 
width. Therefore, the protocol enables 
targeted delivery. 

The key to targeting message delivery 
is “knowing” where the pager is located. 
This knowledge is maintained using a 
hierarchical location model. At the high- 
est level, terminals maintain information 
about the pager's location to the zone 
level. This information is acquired 
through the zone registrations that pagers 
perform when they move from one zone 
to another. 

At a middle level in the location hier- 
archy, a zone may be subdivided into 
multiple subzones. The division of zones 
into subzones is managed by the control- 
ler. Such dividing is performed, as 
needed, to support larger population den- 
sities. Depending on system requirements, 
a pager can be instructed to perform loca- 
tion registration as it crosses subzone 
boundaries. Information related to such 
crossings is maintained in the controller 
and is not communicated to the terminal. 

The lowest level of the location model 
is the identification of the “current” trans- 
mitter from which the pager can receive a 
page. This information is only acquired 
when needed and is not maintained be- 
yond its immediate need. The primary 
need for this information is in the delivery 
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Figure 2, Targeted delivery scenario for two pagers. The red- and blue-filled circles indicate the specific transmitter for each pager. 


of voice messages to the pager. 

When a new voice message is received 
by the terminal, it uses its zone information 
to inform the controller of the need to de- 
liver the message. The controller then uses 
any associated subzone information to de- 
termine where it will look for the 
pager. This is accomplished with a 
“WhereAreYou” command. The pager re- 
sponds to this inquiry, as scheduled, with 
information regarding the transmitter from 
which it received the request. The control- 
ler uses the transmitter information in 


scheduling and broadcasting the actual 
voice data. The voice data is transmitted on 
a voice channel of the useful transmitter. 

Figure 2 above shows a scenario where 
two separate pagers, in the same zone, are 
queried and sent their pages. The pat- 
terned areas show the coverage of the 
specific transmitter that each pager re- 
ports “hearing.” These would be the trans- 
milters used for the targeted deliveries. 


Summary 
The success of voice paging will be 


partly determined by the efficiency of the 
data movement through the supporting 
infrastructure. The initial operators using 
this protocol (PageNet in the United 
States and Amtel in Puerto Rico) are com- 
mercially operating and validating the 
success not only of the voice service it- 
self but also of the network infrastructure 
needed to support it. Lasting innovations 
in two-way paging will undoubtedly be 
made in the quest for continued improve- 
ment in this dynamic arena. 
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Using antennas to improve 
PCS in-vehicle performance 


Degradation of PCS phone signal levels, when used inside a vehicle, is less 
than that found at cellular frequencies. Test range results confirm, however, 
that PCS portable use is enhanced by an externally mounted antenna. 


By Dale Horn 


The new PCS band brings with it the 
use of portable phones at microwave fre- 
quencies. The operation of these phones 
inside an automobile deteriorates, and 
performance suffers because of losses at- 
tributable to the shielding effects of the 
metal car body. The following discussion 
quantifies the performance of a hand-held 
PCS portable phone operating in an auto- 
mobile and offers suggestions on how per- 
formance can be improved. 

One objective that contributes to opti- 
mum performance is an omnidirectional 
signal radiated from the portable. The ra- 
diation patterns represent the relative field 
strength in the horizontal plane. The zero 
position in the figures is oriented to the 
front, or forward direction, of the test 


Horn is vice president of engineering for the 
Antenna Specialists Division of Allen Telecom, 
Cleveland. 


Figure 1. Test vehicle placed in position on the test range. 


vehicle, a sedan. The 
average signal level 
was determined by 
averaging the mea- 
sured signals in one- 
degree increments, 
The important point 
to recognize is the 
amount of pattern 
distortion or nulls 
caused by signal re- 
flections inside the 
test vehicle. After at- 
tempting to measure 
the actual radiated 
signal from a portable 
phone held by the driver, we determined 
that the variations attributable to the po- 
sition of the portable in relation to the 
driver were not repeatable. Hence, the 
driver and portable phone were replaced 
with a standard halfwave, vertically po- 
larized, dipole antenna mounted off the 
headrest in a position simulating an ac- 
tual portable antenna. This resulted in 


AUTOMATIC 
ANTENNA 
MEASUREMENT 
WORK STATION 


Figure 2 . Block diagram of signal-level measurement system. 


credible measurements in lieu of a person 
holding a portable, which might result in 
questionable portable phone efficiencies. 

The method of measurement began 
with the construction of a halfwave refer- 
ence antenna tuned to 1,930MHz, The 
center-fed dipole was fed through a co- 
axial quarterwave balun, which was part 
of a 500 air line, terminated in an N 
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Figure 3. The blue line is the antenna pattern of a free space halfwave Figure 4. The blue line is the antenna pattern of a halfwave dipole in 
dipole. The red line Is the antenna pattern of a halfwave dipole placed the driver's position. The red line is the antenna pattern of a halfwave 
in the driver's position. (The zero position in all patterns shown cor- dipole hand-held by the driver. 


responds to the front of the test vehicle.) 


connector. The halfwave dipole reference rotator, as shown in Photo | on page 20. between the bottom of the window open- 
was mounted on a five-foot fiber glass Probing the test range with the dipole ing and approximately 12 inches above 
support pole and positioned on the center showed a field-strength variation of less _ the roof line of the vehicle. The test range 
of a 24-foot-diameter ground level car than 0.75dB over the vertical aperture used is a 200-foot, outdoor, ground-level 


Pretensioned grounding strap makes lightning protection a snap 


Protect your system with the new, fast-to-install, 
reliable SureGround™ grounding kit from Andrew. 


The one-piece strap snaps tightly around the 
cable's outer conductor and secures with a 
built-in locking clip. Exact contact pressure 
every time. No tools. No lost hardware. 
Done in no time. 


SureGround kits save money and last years longer. Kits are fully 
tested to withstand the most severe lightning strikes. The IEC 
1024-1-compliant solid copper ground lead reduces dc resistance 
and lowers impedance so lightning chooses SureGround and 
not your cable. 


With SureGround, you can weather any storm with confidence. 
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For more details, call Andrew or your local Andrew 
Distributor today. 
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Fax us at 1-800-349-5444 
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Figure 6. The blue line is the antenna pattern of a quarterwave an- 
tenna on the test ground plane. The red line Is the antenna pattern of 
a collinear antenna on the test ground plane. The green line is the 
antenna pattern of a free-space halfwave dipole. 


Figure 5. The blue line is the antenna pattern of a hand-held dipole. 
The red line is the antenna pattern of a quarterwave roof-mounted 
antenna. The green line is the antenna pattern of a dipole inside the 
test vehicle. 


located at the test vehicle roof line. The 
reference dipole was replaced by the test 
vehicle, which was then rotated with the 
reference dipole in the same position that 


to obtain the data and accurately generate 
the patterns. 

The reference signal level was mea- 
sured for the free-space, halfwave dipole 


range. A block diagram of the instrumen- 
tation for recording test results is shown 
in Figure 1 on page 22. A frequency- 
synthesized, phase-locked signal was used 
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the portable antenna would be located if 
held by the driver. Figures 2, 3 and 4 show 
the pattern distortion attributable to oper- 
ating inside a vehicle. Figure 2 on page 
22 shows the pattern of the halfwave di- 
pole inside the vehicle overlaid on the 
same dipole in free space with the vehicle 
removed. The nulls, as much as 20dB 
deep, are attributable to signal scattering 
caused by the vehicle. To the extent that 
an average signal has meaning, the signal 
level of the dipole inside the vehicle is 
about 3dB less than the free-space, half- 
wave dipole. 

Figure 3 on page 22 shows the effect of 
a driver holding the dipole as though he 
were talking on a hand-held PCS phone. 
The nulls are much deeper, and in some 
directions, there is an additional signal 
loss of 5dB-10dB. The average signal 
level is 5dB less than the dipole without 
a person holding it. This is probably the 
best-case loss, because the efficiency of 
the portable phone and the actual posi- 
tioning by a portable phone user will only 
deteriorate the signal further. 

The free-space dipole is an excellent 
reference. However, in the real world, 


sary to tie the perfor- 
mance of the portable 
phone to a standard, 
externally mounted 
antenna. Figure 4 on 
page 24 compares a 
dipole inside the ve- 
hicle with a quarter- 
wave whip on the 
roof of the vehicle. 
Notice that the roof- 
mounted quarterwave 
has an omnidirec- 
tional pattern and 
nicely fills in the 
nulls that result from 
using the portable 
phone inside the 
vehicle. 

Figure 5 on page 
24 shows that a 
quarterwave mono- 
pole has a vertical 
half-power beam- 
width of about 22° 
and a positive major 


lobe beamtilt of 20° above the horizon. 


Figure 7. The green line is the antenna pattern of a quarterwave an- 
tenna on a 48-inch test ground plane. The blue line is the antenna 
pattern of a dipole between two slots. The red line is the antenna 
pattern of a halfwave dipole in free space. 


same pattern shows that the performance 


The major lobe gain of the monopole on 
an 8d ground plane is +3dB relative to 
the halfwave dipole in free space. This 


of the quarterwave can be improved by 
lowering the major lobe through the use 
of a two-element collinear antenna design. 


quarterwave and collinear antennas are 
used on vehicles. Therefore, it is neces- 
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The RRX-450's superior technical performance is 
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transmit modulation bandwidth and linearity, allowing 
- trunking control data to pass through cleanly without 
i any distortion. And it can easily drive a 100 Watt 
power amplifier with 6 Watts of input and still operate 
at continuous duty. 

All of these features make Ritron’s RRX-450 the 
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cooling fan 
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Trunking System? 


Build it “Smart” 
with the Ritron RRX-450 
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Figure 5 also shows that the gain of the 
two-element collinear is +3dB greater 
than the quarterwave and is essentially 
equal to a halfwave dipole in free space 
when measured at the horizon. 


Two-ground plane tests 

To further understand these signal lev- 
els, we undertook a series of vertical plane 
patterns. These patterns were made using 
two large ground planes which represented 


the car roof and the metal at the lower 
window level. Two metal disks, 48 inches 
in diameter (representing an 8A ground 
plane) were fabricated. 

The two-ground plane test was con- 
ducted to determine the shape of the ver- 
tical (elevation) plane pattern. The test 
consisted of mounting the two disks 16 
inches apart, then mounting the halfwave 
dipole 7 inches below what would repre- 
sent the roof of the car and then rotating 


Today, it's real easy to use your two way radio in high noise. 
Just add a David Clark Noise-Attenuating Headset and Radio 
Adapter Cord to your two way radio and you’re ready for any 
noisy job site. The improvement in voice communication 
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of 24 dB to ensure clear communication plus hearing 


protection. 


improve safety on the job 
through better communication. 


Test one of our systems on your job site. Call or fax: 


6 \David Clark COMPANY 
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360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL: (508) 751-5800 
©1996 David Clark Company Inc. 


FAX: (508) 753-5827 
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the system to produce a vertical plane ra- 
diation pattern. The 16-inch spacing was 
chosen to represent the average height of 
the window opening on a car. This is a 
2.75 aperture at 1.9GHz, considerably 
larger in terms of wavelengths than at 
450MHz or 900MHz. The four metallic 
supports represent the support pillars on 
the car. Figure 6 on page 26 shows a ver- 
tical plane pattern with the quarterwave on 
a single 48-inch ground plane, vs. the 
halfwave dipole between the two disks, vs. 
the halfwave dipole in free space as a ref- 
erence. The halfwave dipole between the 
two disks shows a multilobe pattern, with 
one of the lobes near the horizon and 
within a couple of decibels of the halfwave 
dipole in free space. The data gathered in 
this plane can be used to explain why the 
signal levels measured in the horizontal 
plane on the car, at the horizon, show a 
—5dB average signal strength when com- 
pared to a halfwave dipole. 

The use of a two-element collinear an- 
tenna design on the same 8A ground plane 
reduces the beamtilt from +20° to +11° 
above the horizon, as shown in Figure 6. 
The beamwidth and gain is essentially the 
same as the quarterwave in the major lobe. 


Conclusions 

The average signal level from the stan- 
dard antenna operating inside the vehicle, 
without any passengers, is about 5dB be- 
low the same antenna in free space. Fur- 
ther, the pattern distortion caused by a 
passenger operating the phone inside the 
vehicle increases the loss. The best solu- 
tion to regain some of this signal loss is to 
use an external, vehicle-mounted antenna. 
The use of an external, collinear anten- 
na, such as an Antenna Specialists’ 
ASPM1954T, would not only increase sig- 
nal level but would also eliminate the ef- 
fect of the nulls in addition to the benefit 
of an omnidirectional pattern. 

The use of an externally mounted an- 
tenna will improve the performance of the 
PCS portable in two respects: It will pro- 
vide gain over the antenna on the por- 
table, and it will further enhance signal 
coverage. 

The good news is that the vehicle's deg- 
radation of portable phone performance at 
PCS frequencies is less than what has been 
demonstrated at cellular frequencies. How- 
ever, the efficiency of the portable, to- 
gether with the relatively small size of the 
antenna, results in in-vehicle system per- 
formance that is even more user-dependent 
than cellular. The best solution is an exter- 
nal antenna, or an active mobile repeater 
placed inside the car and hardwired to an 
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Superconductor technology 
for wireless networks 


The use of superconducting RF filter subsystems in cellular receivers allows 
reduction of interference from out-of-band sources, enhances sensitivity, 
increases call clarity and reduces dropped calls. 


By Stephen M. Garrison 


In 1911 the properties of superconduct- 
ing materials were first discovered. In 
1986, advances in ceramic compounds 
created the possibility of applying super- 
conducting materials to more commercial 
applications without the cost and com- 
plexity previously required to achieve ex- 
tremely low temperatures. 

New combinations of oxides, with phe- 
nomenal properties, continued to display 
extraordinary possibilities. These new, 
complex ceramic oxides came to be 
known as high-temperature superconduc- 
tors (HTS) because they exhibit supercon- 
ducting behavior at significantly higher 
temperatures—where more reliable re- 
frigeration systems are commercially 
available. Migration of HTS into the com- 


SUPERCONDUCTIVE 
FILTER 

RECEIVER 
SUBSYSTEM ¢ 


CONVENTIONAL 


mercial arena was just a matter of time. 
Conductus turned its experience and 
successes with laboratory instruments into 
a newer field—wireless communications 
infrastructure equipment. Using a 
yttrium-barium-copper-oxide-based su- 
perconductor, we produce HTS compo- 
nents using “thin-film” fabrication ap- 
proaches similar to those used in the semi- 
conductor industry. Superconducting sys- 
tems containing many filters can be pack- 
aged in a significantly smaller footprint 
than conventional filters. This is critical 
to wireless networks concerned with the 
amount of “real estate” filters require. 
The application of HTS materials was 
found to be extremely beneficial in all 
“passive” electronic components. The 
same principal challenge that dominated 
nuclear magnetic resonance (NMR) (a 
chemical diagnostic procedure), namely, 
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Figure 1. A 1dB reduction in receiver noise floor or figure enhances SINAD by 3dB In the fade 
margin or typical hand-off region—where received signal strength indicator (RSSI) units are in 


the -100dBm to -85dBm range. 


reducing the loss of RF components and 
enhancing the signal-to-noise ratio (SNR) 
performance, could be addressed with the 
use of HTS. 

Superconducting RF filters are far su- 
perior to conventional filters in their abil- 
ity to reject adjacent, out-of-band radio 
signals. The receiver subsystem we de- 
veloped demonstrated the ability to re- 
duce interference from out-of-band 
sources, to enhance reverse-path or up- 
link sensitivity, to increase call clarity and 
to reduce dropped calls. In areas such as 
rural cellular networks, the cost savings 
resulting from implementing the receiver 
subsystem to improve coverage have 
proven to be significant compared with 
building new cell sites. 

Enhanced base station sensitivity, in 
particular for low-power (0.6W) portable 
handsets, can be characterized by uplink- 
SINAD (signal-intensity-noise and distor- 
tion) measurements. A 1dB reduction in 
receiver noise floor or figure enhances 
SINAD by 3dB in the fade margin or typi- 
cal hand-off region—where received sig- 
nal strength indicator (RSSI) units are in 
the —100dBm to —85dBm range, as 
shown in Figure | at the left. As a result, 
call clarity is enhanced and fewer hand- 
offs fail. Values of 18dB SINAD are con- 
sidered the minimum desired value for 
maintaining analog sound quality. As 
SINAD decreases to 12dB and less, calls 
become filled with “popcorn” or 
“scratchy” artifacts of low received-sig- 
nal strength and are typically dropped. 

The reduction in interference offered by 
HTS filters is a result of their higher Q 
factor, Because these materials exhibit 


Garmison is product marketing manager. wire- 
less, for Conductus, Sunnyvale, CA. 

The receiver subsystem described in this article 
has been trademarked by Conductus under the 
name Clearsite. 
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low loss, RF designers can incorporate 
more resonators or poles into their filter 
designs. The filter rejection skirt can then 
be made to roll off much faster than con- 
ventional technology, although still pro- 
viding less in-band insertion loss. HTS 
filter skirt roll-off performance can ex- 
ceed 60dB of attenuation only 1MHz 
away from the band edge. This new 
benchmark in filter performance is prom- 
ising for reducing PCS-to-PCS interfer- 
ence as personal communications services 
acquire subscribers. 

In the spring of 1997, beta tests with 
tural carrier Cellcom, Green Bay, WI, 
fulfilled HTS projections, Rural markets, 
by their very nature, have lower revenue 
streams than dense urban markets. As a 
result, carriers prefer alternative network 
solutions that bypass the need to erect 
more cell sites. It is not cost-effective to 
put in base stations every 40 miles. Car- 
riers must depend on equipment that ex- 
tends the range of the transmitted por- 
table handset signal and maintains the 
integrity of call clarity. 

Cellcom participated in the first rural 
trial of four receiver subsystem beta units. 
In the period of testing, the primary goal 
was to determine whether the technology 


dropped calls. Over an eight-week period, the various testing sites produced results with 


measurable decibel enhancement. 


would be able to address the sensitivity 
issue. A significant reduction in interfer- 
ence would aid the carrier in its battle 
with numerous interference sources, such 
as nearby paging base station antennas or 
signals from competing cellular opera- 


tors’ subscribers. Cellcom easily inte- 
grated the receiver subsystems at the four 
sites in less than two hours of installation 
time per site (and with the approval of its 
network equipment supplier). 

The challenges to Cellcom’s network 
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ALL NEW ST-50 and ST-52 time 
domain encryption series. 


The ADVANTAGE-PLUS Series 
offers the highest level of security 


second to none in the industry. The 


ST-50 & ST-52 have retained all the best 
state-of-the-art features and benefits 


you've come to expect from Selectone! 


These two ADVANTAGE-PLUS encryption products offer 
outstanding audio quality compared to other devices on 
the market today. They also offer four user-selectable-key 
variables. Each can be programmed to switch ON in ~ 
CLEAR or encrypted mode. Each board has its own 
identity allowing over the air reprogramming and remote 
stunning of a lost or stolen unit. Now that’s Selectone 
quality with all the bells and whistles! 
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Features & Benefits 
«Highest Security offered 


* Outstanding audio quality 
* Miniature size 

* Over the air programming 
* Remote stun 


* ST-52 requires no export 
license 


* Factory Installation available 
* Affordable 


Call, fax or write today for details 
SELECTONE INC. 

3501 Breakwater Avenue 

Hayward, California 94545 


Toll Free: 800-227-0376 (U.S. & Canada) 
Phone: 510-781-0376 Fax: 510-781-5454 
Email: admin@selectone.com 
Http://www.selectone.com 


AirCell 
Radiating Cable 


y 
Yj e 
I] Continuous 


COMMUNICATION. 


Two continuous 
lengthwise slots 
(180° apart) pro- 
vide outstanding 
RF radiating 


performance 


+ AirCell 50 and 75 ohm radiating 


coax combines the functions of a transmission line and an antenna in a sin- 
gle “leaky feeder” cable... making it ideal for confined or bounded locations. 
Trilogy’s continuous slot design provides unsurpassed coupling loss and attenua- 
tion compared to ordinary perforated hole design products. You get better cover- 
age with less likelihood of interrupted service for your customers. Trilogy’s advanced 


~] 


technology has resulted in over 3 billion feet of installed 5 59, e 
coax cable worldwide. For the full story, call 1-800-TRILOGY. “sys” Trl 


COMMUNICATIONS INC. 


AirCell is a registered trademark of Trilogy Communications, inc. 
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CONDUCTUS 
FRONT END 


“CONVENTIONAL FRONT END 
> : 


(LEFT IN CELL SITE) 


VACUUM 
VESSEL 


Figure 3. Configuration of the receiver subsystem equipped with superconductive filter. 


can be primarily traced to the increased 
use of lower power (0.6W) portable hand- 
sets that the network sometimes has dif- 
ficulty hearing. 

The trials showed a marked improve- 
ment in both the dropped-call rate and in 
the call clarity, as qualified by a focus 
group of key customers in the upgraded 


territories, The improved quality of serv- 
ice was the result of a 2dB-4dB reduction 
in the base station noise floor or noise 
figure. This reduction in noise floor, when 
paired with high Q-factor HTS filters. is 
a significant step toward maximizing the 
performance of a carrier's network. 

As shown in Figure 2 on page 32, the 


trials used the system’s on/off ability to 
test the percentages of dropped calls. Over 
an eight-week period, the various testing 
sites produced results with measurable 
decibel enhancement. 

Figure 3 at the left shows the configu- 
ration of the receiver subsystem. The use 
of HTS technology allows designers to 
evaluate the configuration and relation- 
ship of Q factor and noise floor with re- 
duced interference and dropped calls. This 
knowledge gives designers an edge in 
their networks. The combined receiver 
and cryogenic refrigeration system is de- 
signed for five years of maintenance-free 
operation. These systems can be wall- or 
rack-mounted in the equipment room or 
mounted on the tower, as with tower- 
mounted amplifiers, 

The combined advantage of supercon- 
ducting systems is that they maximize 
coverage of existing infrastructure by in- 
creasing base station sensitivity, and they 
enhance receive isolation, protecting the 
network from out-of-band competing 
wireless services. These combined fea- 
tures offer operators a cost-effective 
means to enhance network quality of 


service, 
a5 


nvenience, we've placed our entire catalog online 


€ information on every product in our Product Selectior 
rices). Browsing is fast and easy, and the user-friendly in 
ocate what you need in a matter of seconds! 


¢ Order online, anytime 

© More than 10,000 items available 
¢ Over 100 manufacturers to choose from 
Search by manufacturer or product 


September 1997 


Global Solutions for 
The Soaring Wireless Market 


When It Comes To Wireless Infrastructure, We Have It All 


Nothing is growing faster than the wireless telecommu- 


nications market. The phenomenal demand to rapidly 
create new sites calls for the utilization of existing struc- 
tures for mounting Wireless antennas. 

Microflect furnishes products that help you install wire- 
less antennas virtually anywhere - on roof-tops, walls. 
towers, poles and water tanks. In addition to Microflect’s 
traditional coax installation methods, we now supply an 
array Of practical coax supports that enable snap-in instal- 
lation of rooftop and wall-mounted runs, both covered 
and uncovered. 

Microflect’s versatile products mean fast. easy 
_ > mounting of antennas and support of coax 
i * runs--wherever you want to install them. 
a With over 160 new products for the 
wireless arena, Microflect has the 
solutions to meet your site 


requirements. 


3575 25th S.E. * Salem, OR 97302 
Call Toll-free 1-888-880-9191 ext. 983 LNIONT 
or FAX (503) 362-5396 MICROFLECT 


Visit us at PCS Booth #12183 


Circle (30) on Fast Fact Card 


Predicting power density 
near antennas to meet FCC RF 


safety regulations 


The majority of potential RF hazard zones at a site occur in the near field, 
resulting in the necessity to predict both the near and the far field power 


By Robert Mawrey, PhD, Terry Riley, 
James Higgins and Steven Slayden 


In August 1996, the FCC issued a new 
report and order on human exposure to 
radio frequency radiation (1). According 
to the FCC, changes to the rules mean 
that over 12,000 antenna installations per 
year will require evaluation to determine 
their compliance with the new regulations. 

In the past, operators of low-power 
services, such as cellular, paging. private 
land mobile and PCS, were not required 
to address the issue of potential human 
exposure to radio frequency emissions at 
their radio sites. The low potential for ex- 
posure al such sites had been considered 
sufficient grounds by the FCC to “cat- 
egorically exclude” most operators from 
considering human exposure hazards. 

Based on new data, the FCC revised the 
rules to consider the height of sites above 
ground and the cumulative operating 
power at sites. Now, most wireless opera- 
tors are no longer categorically excluded 
from analyzing their sites. particularly at 
shared rooftop sites where the cumulative 
operating power exceeds the threshold. 
Furthermore, low-powered systems are 
not necessarily exempt from safety con- 
siderations. According to the new rules, 
operators with transmitters contributing 
more than 1% of power density share the 
responsibility to ensure compliance in ar- 
eas that exceed the exposure limit. 

To meet the FCC enforcement deadline 
of Sept. 1, 1997, operators across the 


Mawrey ts director of RF engineering, Riley is 
staff RF engineer, Higgins is software scientist 
and Slayden is staff software scientist for the 
UniSite RF engineering firm. Richardson. TX. 


density of an antenna array. 


country are developing programs to en- 
sure that their sites are in compliance with 
the new FCC guidelines. According to 
many safety experts, including OSHA 
(2), the most important way to ensure 
compliance with FCC RF health and 
safety rules is for operators to implement 
their own comprehensive health and 
safety program. 

To help wireless operators implement 
their own programs, industry associations 
such as the CTIA and the PCIA have, or are 
working on, RF safety manuals (3). Practi- 
cal steps involved in the implementation of 
a health and safety program include: 

O Developing written RF health and 
safety policies and procedures. 

QO) Implementing policies and procedures, in- 
cluding training of staff and contractors. 

QO Surveying new and existing sites to 
gather antenna and radio data. 

O Determining which sites are not cal- 
egorically excluded. 

QO Determining site compliance by ana- 
lyzing or measuring its power density. 

Methods describing how to measure RF 
power density are published in a report by 
the Institute of Electrical and Electronic 
Engineers (IEEE) (4). The FCC provides 
guidelines on how to analyze or predict 
power density at a radio site (5). In most 
cases, it is more cost-effective to deter- 
mine compliance by predicting power 
density at a site than it is to take 
measurements. 


Predicting RF power density 

FCC guidelines provide approximate 
models that may be used to calculate 
power density at AM, FM and television 
broadcast stations, us well as near aper- 
ture antennas (5). According to the FCC, 
cellular and PCS operators will perform 


47% of new RF exposure evaluations. So- 
called omnidirectional and panel anten- 
nas are most commonly used by cellular, 
PCS and paging operators, but the exist- 
ing FCC guidelines do not provide meth- 
ods of predicting power density near these 
type of antennas. 

The power density surrounding an an- 
tenna varies as a function of location and 
is dependent on distance and orientation. 
The fields around an antenna may be di- 
vided into two principal regions, one near 
the antenna called the near field and one 
at a large distance from the antenna called 
the far field (6). The boundary between 
the two is often taken to be at the radius 


20 
* 


where ZL is the maximum dimension of 
the antenna and A is the wavelength. 

In the far field, the shape of the antenna 
pattern is independent of distance. In the 
near field, the shape of the field pattern 
depends on the distance, X. Antenna pat- 
terns published by manufacturers are typi- 
cally only applicable in the far field and 
therefore are only applicable for power 
density calculations in the far field of the 
antenna. 

For high-gain arrays at broadband PCS 
frequencies, this boundary can be at a sig- 
nificant distance from the antenna. At 
broadband PCS frequencies (~1,900MHz) 
the boundary between the near and the far 
field is 50m for a 2m antenna. The major- 
ity of potential RF hazard zones at a site 
occur in the near field, resulting in the ne- 
cessity to predict both the near and the far 
field power density of an antenna array, 

Rigorous analytical techniques and soft- 
ware methods are available that predict 
fields surrounding antennas (7). These 
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October 2, 1996. 


Bob Jensen had 
a fire at his mobile 
radio repair shop. 


He had only a 
few seconds to 
save things. 


for the vote of 
dence, Bob. 


No offense, Fluffy, but the HP 89204 is irreplace- 
able, too. Because the HP 8920A service moni- 
tor provides the edge you need to survive in 


today’s tough business environment. It offers 


legendary reliability of HP (20,000 hrs mean time between failures). 
Most importantly, the 8920A service monitor offers superior 

expandability: it can test everything from two-way radios to pagers 
and cellular technologies. Which is important when you're building 


a business. Or rebuilding one, as the case may be. 


Call 1-800-452-4844* Ext. 5119. Talk to Charlie or one of our 
other experts about the HP 8920A and find out how you can get a 


$2000 trade-in value for your old service monitor. 


* [hy Canada call 1-800.3874511, program number TMS O199T Hewlett-Packard Co. TMSKDT07/MET 
Fluffy was not banned i the making of thas ad. She's as munbunctious as ever. and eryoying Bob's new location. 


|G HEWLETT” 


PACKARD 
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techniques typically model antennas as 
small wire elements and metal plates, with 
some of the elements fed by signal sources. 
These methods have a practical limitation, 
however, because they require detailed 
information on the physical structure of the 
antenna that is typically not available, 
Other less rigorous techniques have been 
developed to obtain adequate estimates of 
power density near antennas. These tech- 
niques make use of available information, 
including the physical dimensions and the 
published gain patterns of the antennas. 


Far field model 

In the case of a single radiating an- 
tenna, as described by the FCC (5), a 
prediction for power density in the far 
field of the antenna can be made by using 
the following general equation: 


PG. 
‘3 
4nR- 
where S is the power density, P is the 
power input to the antenna. Gi is the gain 
of the antenna relative to an isotropic 
radiator and R is the distance to the center 
of radiation. 


An alternative expression is: 


_ EIRP 
~ 4nR? 


where EIRP is the effective isotropically 
radiated power. 

This model can be modified to consider 
both ground reflection, T’, and the gain of 
the antenna or E/RP in a particular direc- 
tion as: 


eu I EIRP(@.9) 
ARR? 


where E/RP(0,¢) is the antenna EIRP at a 
particular azimuth, 8, and elevation, ¢, is 
found by extrapolating the published hori- 
zontal and vertical gain patterns of the 
antenna to form a three-dimensional an- 
tenna gain pattern. 


Near field models 

A method of estimating the power den- 
sity in the near field of a collinear omni- 
directional array is described in a techni- 
cal report prepared for the FCC (8). This 
cylindrical method describes a technique 


of predicting power density in the near 
field of collinear arrays. commonly used 
by wireless operators, which is useful 
only in the main beam of the antenna. To 
overcome this limitation, a new method 
has been developed that models collinear 
antennas as an array of elements. This 
collinear method is useful anywhere in 
the near field of a collinear array. 


Cylindrical method 

A cylindrical radiation model involves 
computing the average power density on 
the surface of a cylinder, with a height 
equal to the antenna’s aperture, and a 
radius equal to the distance of interest. 
This is illustrated in Figure | on page 40, 

This mode! is useful in the near field 
within the aperture of the antenna. Mea- 
surement of collinear arrays (8) show that 
the power density at a fixed height above 
the surface falls off exponentially as the 
antenna’s height is raised above the sur- 
face. The cylindrical model does not re- 
flect this exponential decrease in power 
density. 


Collinear method 
By modeling collinear antennas as an 


Digital ANI: Compatible with 


Motorola. MDC-1200. 


Manufactured by Control Signal® the ID-12 
ANI encoder is a cost-effective way to up- 
grade all the radios in your fleet with ANI that 
is compatible with Motorola MDC-1200 unit ID. 
Works in all brands of radios, and its tiny size 
(.59" x .65" x .12") allows it to fit in all mobiles 
and virtually all hand-held radios. Has leading 
ID, trailing ID, emergency, and time-out timer. 
Factory programming available or order pro- 
grammer, PRO-12. Call us: 800-521-2203 


(esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 988-8000 FAX 303-989-8003 
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Micro-Miniature ID-12 


Motorola and MDC-1200 are registered trademarks of Motorola Inc, 


ANUNCIAMOS: 


el Estreno del Evento Mas 
Importante para la Industria de las 
Telecomunicaciones en Latinoamérica 


ANNOUNCING: 


The Premier of the Most Important 


Event for the Latin American 
Telecommunications Industry 


ANUNCIANDO: 


0 Mais Importante e Principal 
Evento do Mercado de 
Telecomunicacdes Latino Americano. 


TelecomLatina’98 

Octubre 14-16, 1998 

Miami Beach Convention Center 
Miami, Florida, USA 


TelecomLatina promete ser la exhibicién y conferencia 
mas importante dentro de la industria de las telecomu- 
nicaciones de América Latina, presentando tanto 
tecnologias alambricas como inalambricas bajo un 
mismo techo tales como: 


Celular - Tecnologias de Acceso alas 
Redes Telefonicas ~ Radio y T.V. Abierta 
Radiocomunicacion de Dos Vias en Sist. 
Privados y Sist. Trunking = Fibra Optica 

Microondas = Sist. de Comunicacion Personal 
Plataformas OSS = Satelite - Servidores de 
Multimedia = Conmutacion en Centrales 
Telefonicas - Radio Localizacion Movil de 
Personas (Voceo) - SONET y WDM 
Equipo de Prueba 


Las conferencias seran conducidas en espaiiol y portuqués 

y Se presentarén temas Vitales acorde a las necesidades y 
Garacteristicas de la industria latinoamericana. 
Visitenos en el stand #29034 durante P(S'97. 


1 PERMITANOS SER SU ANFITRION 
EN ESTE IMPORTANTE ESTRENO EN LA INDUSTRIA! 


Para mayor informacion: 
Tel. «1-303-220-0600 
Tel. 1-800-288-8606 (i deria det) 
Fax +1-303-770-0253 


TelecomLatina ‘98 

October 14-16, 1998 

Miami Beach Convention Center 
Miami; Florida, USA 

Telecomlatina promises to he the single most important 
trade show for the Latin plese industry 
including both wireless and wired technologies under 
one Too! such as: 

Cellular - Loop Access Technologies 
Broadcast = Two-Way Radio & Trunking 
Fiber Optics = Microwave 
PCS = OSS Platforms 
Satellite - Multimedia Servers 
Paging = Switching 
SONET & WDM = Test Equipment 


fonterence sessions will be held in Spanish and 


Portuguese and will present topics vital to the Latin 
American industry's neods and characteristics. 


Visit us at booth #29034 during PC'S. 
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For more information on exhibiting 
or attending, please call 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (5 wi) 
Fax 1-303-170-0253 


TelecomLatina’98 

0 primeiro nos E.U.A com conferéncias em Portuques. 
14 a 16 de Outubro, 1998. — 
Miami Beach Convention Center 
Miami, Florida- USA 


ATelecomLatina promete ser a inica e mais importante 

feira no mercado de telecomunicacées Latino 

Americano, inclvindo no mesmo local technologias 
“wireless e wired,” tais como: 

Celular = Wireless Local Loop - Radio Difusao 
Radio Comunicacao e Trunking - Fibra Otica 
Microondas - PCS - Plataformas 05S - Satélite 
Servidores Multimidia - Paging - Comutasao 
Sonet e WDM - Equipamentos de Teste. 

As conferéncias serao realizadas em portuqués ¢ 


-espanhol ¢ serao apresentados tapicos vitais para as 


necessidades e caracteristicas do mercado de teleco- 


“-municacoes Latino Americano. 


Visite-nos no estande #29034 durante a PCS’ 97. 


PERMITA-NOS RECEPCIONA-LOS PARA ESTE SUPRA-EVEN- 
TO DAS TELECOMUNICACOES! 


Para informacoes sobre os expositores 
ou participantes, ligue: 


Tel. «1-303-220-0600 
Tel. 1-800-288-8606 ¢ soicsi(siatos vids) 
Fax +1-303-770-0253 


Brought to you by Intertec Publishing, a K-II1 Media Company, pUBIners OF these leading Levecommunications and telated industry publications: Cellular & Mobile International, Global Telephony, 
World Broadcast News, Satellite Communicati gis; MObie Radia Fechnolouy, AP Design, Brandcaxt Chuineering) BE Hadid, Transmission & Distrubtion World, Fleet Owner, 
Sound & Video Contenetor, Access Control Security Systems Intergration, Cellular Business, WirelessWorld, Telephony 


_ Produced and managed by the tntertec Trade Shows & Conferences division, 
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OMNIDIRECTIONAL 
COLLINEAR 
ANTENNA ARRAY 


ments, fed in phase, represents 
the real antenna. In practice, the 
elements in an array are not nec- 
essarily fed in phase, The error 
introduced by assuming linear 
phase is, however, small, if the 
power is averaged spatially over 


POWER DENSITY 
ON THE SURFACE 
OF THE CYLINDER 


ISS= 


POWER INTO 
THE ANTENNA 


Pp 


Figure 1. Cylindrical radiation model for computing 


power density. 


array of elements with a length of one- 
half wavelength (A/2), it is possible to es- 
timate the power density of the array in 
both the near and far field to within ap- 
proximately one wavelength of the array. 
The accuracy of this technique is depen- 
dent on how well an array of linear ele- 


paste 
2aRH 


a number of wavelengths. At 
cellular or broadband PCS fre- 
quencies, a human body is about 
5d or 10A long, respectively. 
Averaging the predicted power 
density over the height of a hu- 
man body at cellular and broad- 
band PCS frequencies provides a 
reasonable estimate of exposure. 

The near field power density 
of a collinear array is modeled 
by treating the vertical col- 
linear antenna as an array of N 
elements spaced one wave- 
length apart, as shown in Fig- 
ure 2 on page 42. 

The collinear method estimates the 
number of elements in the array and in 
the gain pattern of each element. The 
power density near the antenna is calcu- 
lated by combining the contributions from 
each element in the array. 

(The collinear method is described in 


detail in the sidebar article, which fol- 
lows on pages 50-54.) 


Predicted vs. measured results 

The collinear mode] has been compared 
against published measured data. A re- 
port prepared for the FCC shows mea- 
sured power density as a function of dis- 
tance along the main beam of three col- 
linear antennas (8). Some of the data have 
been published in an earlier paper (9). 
These published measured data are com- 
pared against the so-called cylindrical 
(1/R) model and the collinear method de- 
scribed in the previous section. 


Along the main beam 

Measurements performed on a 
Swedcom model ALP-9209 directional 
collinear antenna, mounted with its cen- 
ter of radiation 1.75m above the floor, 
were taken along the main beam of the 
antenna to a distance of 4m from the an- 
tenna. The antenna has a physical height 
of 70cm and a gain of 8.2dBd. The power 
input to the antenna was 25W. A com- 
parison between measured data in pre- 
dicted results, using the cylindrical and 
the collinear array model, is shown in Fig- 
ure 3 on page 42. 


JFW RE 
Components just 
won't keep quiet! 


JEW Industries’ products speak volumes without 
saying a word. 

The quality and precision of our standard and 
application specific RF devices are loud and clear. 
Whether your requirements demand 50 or 75 ohm 
impedances, fixed, manually variable, programmable 
attenuators or RF switches, we can deliver, on time and 
within your budget. 

For nearly two decades we have been telling you that no 
one can match our performance. Now we let our RF 
components do the talking.. 


Kor more information or for a free catalog, contact: 


JFW Industries, Inc. 


5134 Commerce Square Drive 
Indianapolis, Indiana 46237 
Tele. (317) 887-1340 Fax (317) 881-6790 


Y JFW Industries... 
+ aiiiacaalll Our Quality Speaks For Itself! 


Circle (50) on Fast Fact Card 


and secure one or more investors. 2. To buy a | 
design a sound wireless-network, to include, but. 


to, high quality antennas: -see DAPA. ry 4 
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Ask around. It will come as no surprise that DAPA 
antennas provide the expected performance and 
reliability parameters needed to fulfill your wireless 
network:-demands. That's because we have 
featured aproven feed concept for nearly 30 years. 
So when you switch-on, antennas perform 
as specified with consistency and no surprises 
(i.e, less stress and added peace of mind... abh!). 
Cellular - PCS - ESMR... or any other network 
of colossal proportions; we're ready. 
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One DAPA Complex * 182-A East Union Street's Allegany, NY 14706 Tel: (800) 325-DAPA‘* Int! Tel: (716) 373-7228 © Int'l FAX (716) 373-5758 
http://www.dapacom.com 
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Figure 2, Coltinear array model for near field; power density near the Figure 3. Comparison of measured power density with far field and 
antenna Is calculated by combining contributions from each element. cylindrical (1/F) model for Swedcom ALP-9209 sector antenna. 


Similar measurements were taken from less than 3dB for measured data that is models are adequate for predicting power 
two other antennas. The relevant test pa- not spatially averaged, and less than 1dB_— density in the near field within the main 


rameters are shown in Table | at the right. for spatially averaged measured data. beam of the antenna. In many cases, pre- 

Figures 4 and 5 on page 44 show the dicting the decrease in power density as a 
comparison between the measured data Below the antenna function of height below the antenna is 
and predicted results using both the From these results, it is clear that both also a requirement, This situation is 


cylindrical and the collinear models. 


These results illustrate that both theo- 
retical methods track the measured re- | Table 1. Test parameters for two antennas. 


. Ss salts Height 
sults, although the peesicued results tend, Gili St radtallali Antenna length Power 
on average, to be conservative. The data Antenna make (dBd) _ center (m) {m) (W) 
are insufficient to draw statistically sig- 
nificant conclusions, but the results indi- Decibel Products dB 586 


cate that the average error between pre- Decibel Products dB 609K 


dicted and measured values appears to be 


known around the world as the most reliable, top performing amplifiers on the market 
today. 
Here is a list of just a few of the family’s outstanding features: 


HMS Series - 
« Output to 500 watts VHF, 300 watts: UHF & low band, 250 watts 800-900MHz. 
* Digital meter & remote monitoring for system evaluation. 
* Self-contained regulated switching power supply. 

¢ Over-temperature & VSWR protection/power reduction. 
LMS Series - 

« Power levels up to 120 watts, from 35 to 960MHz. 

¢ Digital meter & remote monitoring for system evaluation. 
* Self-contained regulated switching power supply. 

* Over-temperature and VSWR protection/power reduction. 
RXR Series - 

* Accommodates. all bands from 35 to 960MHz. 

* Input.as low as 25mW, output up to 120 watts. 

* Supplied with or without a DC power supply. 


RXR Series 
* Front panel circuit breaker/switch. 
* Fan option-available. Leadership by tradition. 


Call 800-HIi POWER for more information f peiimcatiens 


3370 San Fernando Rd., #206 * Los Angeles, CA 90065-1417 * (213) 256-3000 * FAX (213) 254-3210 © electronic@ aol.com 
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ere not just talking here. People like you Whether you need a custom 


have learned to trust Maxrad. We have antenna or an existing model, you 
earned your trust by consistently can count on Maxrad to deliver 
delivering the highest quality antennas the best. No hype. No nonsense. 
available. Each one backed by Just excellent products 


the Maxrad name and our backed by our name. Trust 


satisfaction guarantee. 


Maxrad- we guarantee you 


For you, Maxrad means won't be disappointed. 


unparalleled support. Behind Call Maxrad or one of our 


every Maxrad base station distributors today to place your 


Lit pt 


antenna is a team of engineers order, For a free copy of our complete 


trained to respond to your needs antenna catalog call: 


immediately. And since you 1(800)323-9122 


need products fast, we pride ourselves 


| 
on excellent antenna availability and | MAKRAD 


° : STATE OF THE ART ANTENNAS 
quick delivery. 
www.maxrad.com 
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Figure 4. Measured and calculated power density along main beam 


axis of Decibel Products dB-586 antenna. 


particularly important on rooftop sites. 
where antennas are elevated to reduce 
exposure on the rooftop. The paper pre- 
pared for the FCC (8) provides some nor- 
malized measured data that shows the 
decrease in power density below the an- 
tenna at a distance of 4 feet from the an- 
tennas. These data have been compared 
with the collinear method and the results 
are shown in Figures 6 and 7 on page 46. 

The correlation of the predictions to the 
measured data varies. For the short 
Swedcom antenna, the predicted results 
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Figure 5. Measured and calculated density along main beam axis of 


Decibel Products dB-809 antenna (after Peterson and Testagrossa). 


are conservative, while the predictions for 
the longer Decibel antenna, that is more 
representative of a collinear array, corre- 
late more closely. Assuming one wave- 
length spacing between elements, the 
Swedcom antenna dimensions appear to 
provide only sufficient spacing for a 
single element. For a single-element “ar- 
ray,” the array pattern is the same as the 
element pattern. The Swedcom manu- 
facturer’s data sheet describes the antenna 
as a log-periodic reflector antenna. This 
is not a low-gain element, and the col- 


linear method will simply predict a con- 
servative near field approximation using 
the far-field gain pattern. 


Power density prediction software 
Power density prediction software may 
be used to engineer and manage radiated 
power density on rooftop and tower sites. 
The software can generate a three- 
dimensional picture of a site showing the 
location of antennas. with power density 
levels superimposed on the rooftop. These 
levels may be predicted using software tools. 
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DuraComm: 


Half Rack Size 
61/2 Lbs. 


RM-5012 


“N+1 33 
REDUNDANCY 


NEVER AGAIN BE OFF THE AIR 
DUE TO POWER SUPPLY FAILURE 

New DuraComm rack supplies have state-of-the-art load 
sharing modules. Lf one fails, the others automatically pick up 
the load. NO DOWN TIME! 25, 50, 75, 100 AMP models with 
12, 24, 48 VDC output. 110/220 switchable. Meter option 
available most models. Pre-assembled. Fit EIA racks. Electronic 
and fused — double output protection. Black powder coat finish. 


DuraComm Corporation 


ORDER TOLL FREE: 
1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 
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Tone & Voice Pager 
With Monitor Receiver 


DuraComm: 
A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES ~— NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


e 2-Channel Operation 
¢ Multi Format 
* Programmable Monitor 


with Priority Scan Feature 


¢ Auto Reset, Visual and 
Audio Battery Low 
Indicator 

* Vibrator Option 

© Full Line of 
Accessories 

¢ VHF and UHF 
Models 


Unit shown in 
Optional Rapid 
Charger 


ORDER TOLL FREE: 
1-800-467-6741 
or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 472-5544 * Fax: (B16) 472-0959 
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Figure 6. Measured and predicted decrease below a Swedcom ALP 


8007 antenna at a distance of four feet. 


As shown in Figure 8 on page 48, a 
graphical-user interface (GUI) allows a 
user to specify the structure of a site, to 
place antennas at the site and to specify 
the power and frequency of each antenna. 

Using the prediction methods described 
in the previous section, prediction soft- 
ware is used to predict power density as 
a function of location, As shown in Fig- 
ure 9 on page 48, the results are displayed 
graphically as a color plot showing per- 
centage of maximum permissible expo- 
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Figure 7. Measured and predicted power density below a Decibel 


Products dB 833 antenna at a distance of four feet. 


sure as a function of location at the site. 

Large wireless operators typically op- 
erate thousands of sites across the coun- 
try that are managed by regional divi- 
sions. To ensure uniform compliance with 
FCC regulations and to coordinate the 
work of multiple divisions, an operator 
must keep copies of the analysis and site 
data at headquarters—typically on file in 
its regulatory department. A convenient 
way to do this is to store and to manage 
the data and analysis results in an elec- 


tronic database, preferably in a client- 
server environment that enables geo- 
graphically separated groups to work on a 
centralized database. A software tool may 
also provide the user with a database that 
may be viewed and manipulated. 
Existing sites should be re-evaluated 
for compliance as new tenants are added. 
A software tool that stores the existing 
site information and analysis results in a 
database, and which allows the user to 
add new tenant information and reanalyze 
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Introducing ServicePlus Series 3 Field Service 


What’s 
going on 


www.kingusa.com 


Why worry about what's going on at your 


We've redefined Field Service 
Automation. ServicePlus Series 3 — the 
most comprehensive and affordable 32- 
bit Windows NT/95 Service Information 
System (SIS) — is now available with a 
feature-rich Dispatch module. 

It provides a sophisticated Windows- 
based tool-set that automates Call 
Creation, Assignment and Scheduling, 
Paging and Escalation (via e-mail and 
Pager notification) ~ power that until 
now was only available in traditional 
high-end systems. Work Flow Definitions, 
SQL Queries, User-definable Color, 
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Serious Software 
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graphic Call Board and Planner, and 
extensive "Dnill-downs” make our 
Dispatch module the most flexible yet. 
Both the Dispatch module and our all- 
new Contracts module — which takes 
the guesswork out of coverage and 
entitlement — are fully integrated with 
the existing modules that have 
established Series 3 as the new 
benchmark SIS. 


Download the Series 3 Slide Demo 
today from our website. 
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Tel: 819-770-4000 
Fax: 819-770-1795 
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Sites, when the SENTOR con remotely Monitor & Control 
virtually all major site functions via RF or Phone Modem. TXPower 
Burglar Alarms, Smoke/Fire Alarms, AC & DC Power Hot 
Standby Controller Tower LightControlle, Major Event Log. 


Each unit can monitor 64 fundions. 


Multiple Sites & Multiple Bases 
Call Today For Free Information on how you 
can track what's going on at your sites. 


King Communications USA Inc 


Phone: 407-293-1432 Fax: 407-293-2907 
5401 Alhambra Drive, Suite B, Orlando, FL 32808 
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"We initially tried Times cables because of the drastic differences in 
cost between them and the other 'big' vendors ... We are well pleased 
with Times cable products — it's high time the 'Big Boys’ got a run 
for their money!" 

Jon E. Inbody, Wireless One 


The "Big Boys" (you know who they are) want you to buy their stiff corrugated 
copper cable, but there is a better way ... Times Microwave LMR°® flexible commu- 
nications cable will save you loads of hay! It's quicker to install and flexible enough 
to eliminate many jumper cables. The elimination of jumper cables increases system 
reliability, reduces loss and speeds installation. So maybe it's time to put those "Big 
Boys" out to pasture! 

Contact us today for complete information and a sample of LMR cable — when 
you bend it in your hands, you'll see why Wireless One is sold on Times' LMR coax 
cable — You will be too! 


Th MES uicrowave systems 


THE COAX LEADER 


World Headquarters: 358 Hall Avenue, Wallingford, CT 06492 lM 203-949-8400, 1-800-867-2629 FAX: 203-949-8423 
International Sales: 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK @ +44(0)1592655428 FAX: +44(0)1592653162 
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The Alpha series MCR/TSR remot 
panels allows you to remote control your Kenwood conventional or 
trunking radio over any two wire voice grade circuit. 


The Alpha series remote provides an LCD readout for channel number, 
up to 99, and a ten character channel name. Controls also include 
channel up and down, monitor, scan and privacy. All parallel remotes 
and the radio are updated simultaneously any time a change takes 
place. 

Systems also available for Motorola, 
Midland and Johnson radios. 
Features 


Simple installation - No soldering, cutting or crimping. 
*Provides remote channel indication. 

Programmable ten character name per channel. 
eProgramming done via front panel. 

eNo special cables or PC required, 


specify site logistics, power and frequency. 


the site, simplifies the compliance deter- 
mination process. 


Conclusion 

Ensuring compliance with new FCC 
health and safety rules must be a critical 
initiative in any wireless operational strat- 
egy. While this may present a new chal- 


Figure 8. Unisite software using a graphical user interface (GUI) to 
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lenge for many operators, advanced tools 
are available to simplify the process. As 
part of implementing health and safety 
policies that comply with FCC rules, op- 
erators will be required to measure or to 
predict the power density at their radio 
sites. In most cases, predicting power 
density is a more cost-effective method. 


Remote Control for your Kenwood Radio 


= 


1186 Commerce Drive * Richardson, TX 75081 
(972) 437-5320 © (B00) 869-9128 eFax (972) 437-5360 
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Figure 9. Software displays a color plot showing maximum permis- 
sible exposure at various locations at the site. 


A method of predicting power density near 
collinear arrays has been presented and 
compared with measured results. This 
method is accomplished easily by using 
software tools that analyze, store and in- 
lerpret relevant information about the sites. 


References 

|. Guidelines for Evaluating the Environmental 
Effects of Radtofrequency Radiation, FCC Re- 
port and Order, ET Docket No, 93-62. August 
1, 1996. 

2. Curtis, Robert A. “Measurements for OSHA 
RF Protection Programs,” Symposium on Cur- 
rent Issues in RFR and UWB Measurements and 
Safety, US DOL/OSHA. San Antonio. TX, Feb. 
14, 1995. 

3. EME Design and Operation Considerations 
for Wireless Antenna Sites, Cellular Telecom- 
munications Industry Association. 

4, IEEE Recommended Practice for the Mea- 
surement of Potentially Hazardous Electromag- 
netic Fields - RF and Microwave, IEEE C95.3- 
1991, 

5. Evaluating Compliance with FCC-Specified 
Guidelines for Human Exposure to Radio- 
frequency Radiation.” OST/OET Bulletin Num- 
ber 65, FCC. 

6. Kraus. John D. Antennas, McGraw-Hill, 2nd 
ed.. 1988. 

7. Burke, G.J. and A.J. Pogio, Numerical 
Electromagnetics Code (NEC) - Methods of 
Moments, Lawrence Livermore Laboratory, 
January 198), 

8, Tell. Richard. Engineering Services for Mea- 
surement and Analysis of Radiofrequency (RF) 
Fields, Office of Engineering and Technology, 
FCC. 

9, Peterson, R.C. and P.A. Testagrossa, “Radio- 
frequency electromagnetic fields associated 
with cellular-radio cell-site antennas”, 
Bivelectromagnetics, Vol, 13, pp. 527-542. 


1992. 
7} 


Sidebar follows on page 50. 


puke yey Jse4 UC (96) 8/11 


8PIO OL 


‘ONT ‘SOINOYLD3S13 NVICIN 


S.NVIGIW-008-L 


sauoydeajay 


383135 PUZZ ISPQ Z0E7 


L862-~88 (07S) 


Zzv0-vee (0zS) :xey 


€LZSg eBuozisy ‘uosony 


Automatic NUMBER 
IDENTIFICATION 

Up to 16 digits ~ Leading or trailing 

position ~ Supports all formats ~ EN! 

with repeat ~ TOT with penalty timer 

~ Low power ~ Ulira-miniature size. 


Rapio TELEPHONE 
TRUNKING 


Convert your mobile or portable 
units inlo a VHF/UHF trunked sys- 
tem ~ Compatible with most re- 
peaters ~ CTCSS encoder 
~Memory redial ~ Remote disable. 


AND SECURITY 


Displays: unit ID and name, 
time/date,status/location. 
Operator-controlled selective 
call ~Remote disable and tri- | 
angulation ~ Voice encryption. 


TRA-U 


CAD 100/200/300 


TELEPHONE TO RADIO 
ADAPTORS 


Use your radio as a full duplex | 
phone or fax machine. Alsoworks EE 
as a Tone/DC remote unit forlacal =| Fie 
wireless paging or controlling. 
Compatible with Uniden 316/318. 
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CAD- 1000 


RD-io 
Remote Controt & MONITORING 


Fully-programmable ~ Latched or momentary oul- 
puts ~ Alarm transpond ~ Automatic command se- 
quences. Applications include: irrigation systems, 
materials processing, mining, airport lighting, 
alarm monitoring. 


~"MOIce SCRAMBLING 


Simple speech inversion and high security rolling 
code scramblers. Superior voice recognition and 
recovered audio. Over-the-air reprogramming, re- 
mote monitor and disable. Our new micro-sized 
inversion scrambler is channel selectable for all 
inversion frequencies, 


JNIVERSAL ENcoper/Decoper 
Boarps & ENCLOSURES 


The complete solution to all your tone signaling | 
needs, Programs to any tone format ~ ANI/ENI 
~ Latched and momentary outputs ~ Memory re- 
dial ~ Transpond ~ Remote disable with CAD. 


Your electronic toolbox isn’t complete without MIDIAN tone signaling products. Police and fire departments, farm- 
ers, two-way shops, taxis, fleet dispatchers, school districts, even the military rely on MIDIAN to get the job done. 
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The collinear method 


Estimating the pattern of an element in the array 

The following approximation is used to estimate the gain 
of an individual element in any direction. Data supplied by 
antenna manufacturers typically includes the far field hori- 
zontal and vertical gain pattern and the physical length of 
the antenna, L. Assuming that the collinear array comprises 
elements with a spacing of one wavelength, A, then the 
number of elements in the array, N, may be estimated as 


ae 


The maximum gain of each element in the array, Gey, P 


where G, i, 8 the maximum gain of the array. 

Given the coordinate system shown in Figure | at the 
right, the normalized horizontal gain pattern of each ele- 
ment in the vertical collinear array is estimated to be the 
same as the normalized horizontal gain pattern of the array 
Ga(g). In contrast, the vertical gain pattern of each element 
is not readily extracted from the vertical gain pattern of the 
array because the shape of the array pattern is highly de- 
pendent on the phasing and spacing of the array elements. 
It is possible, however, to make a reasonable approxima- 
tion, if the gain of each element is less than about 3dB. The 
normalized vertical gain pattern of the main lobe of the 
element is approximated as Gei(@)=cos*6, where @ is the 
elevation angle, This pattern corresponds to a vertical halt- 
power beamwidth of 75°. 

The gain of each element in any direction is limited to a 
minimum of 20dB less than the maximum gain of an ele- 
ment. This has the effect of filling in the nulls of the ele- 
ment pattern and is a conservative approximation used to 
ensure that the gain of the element is not underestimated in 
any direction. 

The gain of an element in any direction is thus 


DIRECTION DEFINED 
BY AZIMUTH 
AND ELEVATION ANGLE 


Y ANTENNA POINTING 
? 


Econ dencascess 


PROJECTION OF DIRECTION 
VECTOR ONTO XY PLANE 


Figure 1. Coordinate system for horizontal gain pattern. 


calculated as 


G,,(@.9) = Maximum 


As an example, consider a directional collinear array with 
the vertical and horizontal gain patterns as shown in Figure 
2 below. The normalized horizontal array pattern is the 
same as the normalized horizontal element pattern. Note 
that the vertical array pattern is not used. The vertical pat- 
tern is approximated using a cos*@ function, and the ele- 
ment pattern is limited to a minimum gain of 20dB less 
than the maximum gain. This is illustrated in Figure 3 on 
page 52. 


Calculating power density 
The time rate of energy flow per unit area is the Poynting 
vector (1), or power density (watts per square meter) in the 


Figure 2. Normalized vertical array polar pattern (dB), left. and normalized horizontal array polar pattern (dB), right. 
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Our books give you the power to get the job done in 


Wireless: The Revolution in Personal Telecommunications 

~ +4 Author Ira Brodsky gives non-engineers an excellent overview of 

~-¥, >) Current affairs in wireless communications from political issues to 
4 latest technologies. Order #AH-11 $50.00 


uh & i The Mobile Communications Handbook / Gibson 

_ Wat 3 " A complete handbook ranging from classic two-way radio to 
equ ™@ modern wireless systems. Two sections cover basic technical 
ear data and specific applications. Order #1E-5 $80.00 


Mobile Communications Design Fundamentals / Lee 

By one of the leading authors in mobile communications, this 
book is a comprehensive reference good enough for the class- 
room or a great on-the-job reference. Order #JW-4 $80..00 


Mobile Data Communications Systems / Wong & Britland 

A thorough lightly-technical overview of mobile data. Discusses 
systems and technologies for data over cellular/PCS, DECT and 
CT-2 channels, plus wireless LAN. Order #AH-14 $59.00 


Advanced Digital Communications / Feher 

726 pages of practical reference data on systems, modulation, 
signal processing, coding and more for fixed, mobile and satellite 
communications systems. Order #NP-22 $69.00 


Mobile Antenna Systems Handbook / Fujimoto & James 

The factors affecting the selection and performance of mobile 
communications antennas are addressed in this reference book 
for technicians and engineers. Order #AH-27 $98.00 


Land Mobile Radio Systems / Singer 

One of the classic references on mobile radio. A practical guide 
for design, installation and continued performance of radio 

sync, communication systems. Order #PH-9 $61..00 

RU 

Spread Spectrum Systems / Dixon 

The number one book on the subject of spread spectrum by a 
pioneer in the technology. Covers frequency hopping and direct 
sequence systems thoroughly. Order #JW-2 $86.00 


\ Wireless Information Systems / Pahlavan & Levesque 
\\ A 572-page comprehensive reference for wireless transmission 
of data. Includes a summary of current standards and products 
or wireless networking. Order #JW-13 $75.00 


These are just a few of the items we carry! 
Contact us today to order or get our catalog! 


Crestone Technical Books 
2245 Dillard Street, Tucker, GA 30084 
Tel: 770-908-2320 Fax: 770-939-0157 

E-mail: crestone@noblepub.com 
http://www.noblepub.com 
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Figure 3. Approximation of the vertical pattern. 
far field of an antenna is 


EIRP(8,@) 


5010) = i? 


HORIZONTAL ELEMENT NORMALIZED VERTICAL 
PATTERN (SAME AS NORMALIZED ~— ELEMENT PATTERN 


where EIRP(0,p) is the effective isotropic radiated power. 
The effective isotropic radiated power from a single 


element is: 


P 
EIRP (8,9) = Gu(®,9) 9, 


where P is the power fed to the array. The relationship 
between EIRP, ERP, and P is: 


EIRP = .64ERP = PG, 


where Ga is the power gain of the array relative to an 
isotropic source. 

The relationship between the Poynting vector and the 
amplitude of the total electric field intensity, E, at a point 
in the far field is: 


where Z is the intrinsic impedance of the medium 
(Z=377Q) in free space). 
The peak electric field from any element at the location 
of measurement is 


[2.Z EIRP,,(0.0) 
Ey, (8,0) = rae 


where R is the distance from the center of antenna to the 
location of measurement. 
The signals from the elements have a different amplitude 
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* GPS vehicle location 


receivers PP: SESSSs 3S" 
* Credit/Bar Code Sa. & 
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CDPD (cellular radio) interface available. 


Vehicle dispatching software 
from $5000 


GPS mapping software from 
$7500 


Distributed Networks, Inc. 
Oceanside, CA 92056 
(619) 724-5355 « FAX (619) 724-6209 
“Web Site: http//www.dinetdata.com 
TOLL FREE (888) 345-2433 
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communication systems 
and is a perfect, cost — 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. ae NC802. 
provides eight user selectable carrier codes commonty 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


NORCOMM: 
co 


15385 Carrie Dr., Grass Valley, CA 95945 
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4 Base Stations 


You can now control up to four base 
stations from a single, compact, 
attractive desktop instrument. 

Zetron's Digital Tone 
Remotes are the preferred 
radio controllers for all critical 
applications. 

Versatility is maximized 
with a built-in paging encoder | 
and a PC-programmable 
feature set. Ease-of-use is 
guaranteed by a text display 
that shows the formal name 
(“Police,” “Ambulance,” “Line 
Crew,’ etc.) for every 
frequency or pager code 
entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This 
means reliability that is 
backed up by the industry's 
best warranty and technical support. 

lf you are in the business of supporting critical 
communications, call Zetron today for more 
information on the Model 284 Tone Remote. 


(ZETRON). 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 
Phone: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley. TADLEY, Basingstoke, RG26 5EG. UK Phone: +44 1256 880663 Fax: +44 1256 880491 
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NT 


Windows 
NT-Based 


Radio Dispatch System 


Moducom's new Windows- 
based ULTRA-COM NT is the 
only communications worksta- 
tion that lets you design screens 
and set operating parameters 
with no changes to software and 
with no reprogramming costs, 
using MODUCOM's exclusive 
Screenmaker and Customizer 
programs. 

Now, the new MEDIC diagnos- 

tic program analyzes the status 
and performance of the hard- 
ware and software in the system 
and recommends corrective ac- 
tion if required. 
The ULTRA-COM NT's design, 
whether stand-alone or as part 
of a multi-position system, takes 
advantage of the latest ad- 
vances in communications tech- 
nology. 


Moducom Windows NT-based dispatch 
consoles, are designed for today's 
emergency communications 
requirements, and for the future. 
Write, phone or fax for detailed 
literature 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 
13309 Saticoy St. 

No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 
www.MODUCOM.COM 
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and a different phase when arriving at the point of measurement. The signals 
can be added vectorially (or as phasors). Using the center of the array as 4 
phase reference, the relative phase of the fth element is: 


27( Rees — Rey ) 
A 


where Rees is the distance to the center of the array with phase zero and Rey, is 
the distance to the #th element. 
The contribution from each element is broken into its components, 


X,=Ey, cos(q, ) 
Y= Ey sin(,, ) 
En ZQn, = X+ iY 


%, = 


The X and Y components of each phasor are added and the equivalent root 
mean square voltage is calculated as 


The root mean square electric field is 


A’ +B? 
E(6,.9)= 


It may be shown that the average power density is 


_ E69) A+B 
58,0, R) = = 5397) 


Reference 
1. John D. Kraus, “Antennas.” McGraw-Hill, 24 edition, 1988. 


The right article is sheer music 


Readers turn into writers for various reasons: 


¢ To be helpful to other readers. 

¢ To satisfy a creative urge. 

e To win recognition in their campa- 
nies and industry segments. 

¢ To publicize the development of a 
product or service by detailing the 
technology involved. 


For information on how to submit an 
article to MRT, write or call: 


David Keckler, Features Editor 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 
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Data communications: From 
Pathfinder to public safety 


From the Mars mission to applications for public safety and business, data 
communications technology is experiencing improvements in error reduction, 
applicability, security and ubiquity. 


By the MRT staff 


Wireless data communications technol- 
ogy is steadily improving for the mobile 
environment. Better use of available spee- 
trum, sof{ware support, secure transmis- 
sions and extended applications all con- 
tribute to the adoption of data communi- 
cation. Some of the applications this year 
have literally been “out-of-this-world.” 


Roving around a red planet 

It may be worthy of some historical 
note that this is the first time MRT has 
covered mobile radio technology de- 
ployed on another planet. As shown on 
this month's cover and in the photo be- 
low, part of the hardware contributing to 
the success of NASA’s Mars Pathfinder 
mission is a set of radio modems allow- 
ing the six-wheeled Sojourner Rover sur- 
vey vehicle to communicate with the 
Lander base station, 

For the Mars mission, the Jet Propul- 
sion Laboratory (JPL) elected to use a 
Motorola RNet 9600 SLM modem, which 
was designed by Dataradio, Auanta, and 
which also uses that company’s compo- 
nents. One interesting point about this 
space hardware is that it is essentially an 
“off-the-shelf” product designed for ter- 
restrial use, 

The “transparent” radio modem is a 
compact (1"2.5"3,3") unit with a 
built-in 2W UHF transceiver. “Transpar- 
ent” in this case refers to the modem’s 
transmission of characters exactly as they 
are presented to the RS-232 port. without 
adding packetizauion, addressing or error 
checking. This minimizes delays for use 
with other protocols that handle those ad- 
ditional functions for Pathfinder and re- 
duces the earth-bound data throughput by 
other systems to about 2.400bps. 

Handling binary data at speeds as fast 
as 9,600bps, the modem incorporates 


logic and modem circuitry, based on 
Dataradio’s proprietary modem chip, 
which was then coupled with a Motorola 
transceiver to make the final product. 
The low idle-state current consumption of 
the unit, 35mA, is one of the reasons the 
modem was selected for the Mars mission. 

Two modem units are actually being 
used on the Mars surface, one in the 
Rover, the other in the Lander. They 
transmit telemetry, control and status in- 


The low idle-state current 
consumption of the modem, 
35mA, is one of the 
reasons it was selected for 
the Mars mission. 


formation between the two mission 
vehicles over a range of about 500m. The 
2W terrestrial version of the modem cov- 
ers a range of about 50km. Two UHF whip 
antennas carry the signals, The center fre- 
quency for the transmissions is 
459.7MHz, with a 25kHz bandwidth. 


The “terrestrial” version of the 9,600bps mo- 
dem sent to Mars. 


The only modifications for the Mars 
application were the addition of heating 
units to withstand temperatures as low as 
—110°C, and replacement of some plastic 
connectors with hardwired connections to 
withstand the unique “bump and run” 
balloon-assisted landing that was ex- 
ecuted by the lander. 


Meanwhile, back on Earth... 

For more “down-to-earth” applications, 
Dataradio has produced units for public 
safety mobile computing and for systems 
control and data acquisition (SCADA), 

Two formats for vehicular information 
systems, designated PS2000 and PS2001, 
include NLETS/NCIC database access, 
status indication, free-form messaging 
and email. The PS2000 version provides 
a set of pre-formatted inquiry forms al- 
lowing field officers to check license tag, 
driver ID and stolen vehicle information. 
An alert feature provides a warning no- 
tice for officer attention. The terminal 
software enables communications with 
both the base and other mobile units via 
private digital communications. The 
PS2001 version is based on a scalable 
message switch and provides terminal 
emulation that allows portable computers 
to be used in place of mobile data termi- 
nals (MDTs), with either keyboard or pen- 
based operation. 

Forms can be selected by function keys 
or a drop-down menu. The messaging 
features include individual. group or all- 
call capability. The systems are network- 
ready for “mug shot” or fingerprint trans- 
mission and also provide messaging ca- 
pability for the Internet. There is also an 
optional field-reporting system. 

The public safety systems include fre- 
quency coordination and licensing serv- 
ices, as well as traffic analysis and a radio 
coverage study to ensure performance. All 
hardware, including mobile and base 
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> TELEWAVE, Inc 
NEW PRODUCTS 


Telewave Yagi Antennas now cover 138-2000 MHz 
and feature 3 different cable attachment and mount- 
ing options, as well as fully welded construction 
and exclusive TXYLAN™ coating. 


Standard Mounting 
Vertical or Horizontal 
polarization on any 
standard mast. 


TA TC-8645-1E jo a ; 
Allows easy connection 
Telewave Auto Tune Ceramic-Enhanced Combiners cover alk? caaes hg other 
the 849-869 MHz SMR band in 5-channel groups, with ; 
up to 100 watts power handling and high-speed tuning. 
Multiple trunking frequencies can now be easily 
accomodated with real-time response. Universal Mount 


Unique 3-Axis rotation 
with positive locking. 
Adapts to almost any 
mounting structure. 


Telewave Antenna Power 
Dividers are unique in 
the industry! Frequency 
ranges from 30-2000 
MHz, 500 watt power 
handling, and nearly zero 
loss. 2, 3, and 4-way splits 
available, with TXYLAN™ 
coating and all brass con- 
struction. 


ANTPD44 


Telewave Precision Test Loads handle power 
up to 400 watts, and frequencies up to 
ANTPD21 3 GHz. Quick-change connectors available. 


TELEWAVE, INC. 1155 Terra Betta Ave., Mountain View, CA 94043 
Saves: Toit Free 1-800-331-3396 Direct: 415-968-4400 Fax: 415-968-1741] 


Telewave Canada - Sales: (604) 939-8315 Fax: (604) 939-0544 


www.telewaveinc.com Email: sales @telewaveinc.com 
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radios, mobile computer and mounts, an- 
tennas and other components are provided 
with a detailed design and implementa- 
tion plan. 


Linking mobile uses to SCADA 
Dataradio’s Integra modem system al- 
lows both fixed SCADA and integration 
of SCADA into mobile data networks, 
Four configurations include fixed point- 
to-point SCADA/telemetry, a wide-area 


network for SCADA/telemetry, combined 
mobile data and SCADA, or wide-area 
mobile data and SCADA. In a full chan- 
nel, transparent mode, the modem is 
capable of passing data at speeds as fast 
as 9,600bps (8,000bps on a half-channel 
system). For data collection platforms 
incapable of RTS/CTS handshaking, the 
modem has a data-detect feature that ini- 
liates the transmission. 

The modem avoids packet collisions by 


AEA 


GRAPHICAL ANTENNA 
HANDHELD ANALYZERS 


The complete line of AEA analysts are now 
available FACTORY DIRECT at the lowest 
possible cost. Each analyzer gives a graphical 
display of SWR curves with variable sweep 
width and center frequency. The 30-150, 150- 
525, and 806-960 MHz antenna analyzers are 
each $499.95 plus $7.50 shipping and handling. 
The SWR-121 HF analyzer covers 1-30 MHz 
and is priced at $299.95 plus $7.50 shipping and 
handling. 


The AEA CableMate™ graphical Time 
Domain Reflectometer (TDR) is packaged in 
the same style package as the SWR analyzers. 
The CableMate shows multiple faults in a 
cable on the graphical display. Virtually any 
multi-conductor cable may be tested for shorts. 
opens or impedance lumps. The CableMate is 
an excellent device for measuring the length of 
most any cable for inventory purposes. [t will 
also directly show the 25 MHz return loss. An 
RJ-45 switch adapter allows easy testing of 
LAN cables, The CableMate is priced at 
$299.95 plus $7.50 shipping and handling fora 
limited time only. One year repair warranty. 


All AEA analyzer products come standard 


CableMate Analyst 


Money Back 
Guarantee 


with a serial computer interface. Optional applications software with interface cable is 
$29.95 each. With this software you can store the graphical data for your antennas or 


cables for future reference. 


AEA 


Division of TEMPO RESEARCH CORPORATION 
1221 Liberty Way, Vista, CA 92083 
Phone: 760-598-9677 * Fax: 760-598-4898 


Prices and specifications subject to change without notice or obligation 
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dynamically allocating channel resources. 
“Listening” before transmitting allows the 
modem to use 70% of a channel. 


Extending networks with ISDN 

Intraplex, Westford, MA, has produced 
a series of multiplexers, designated 
Intralink, that allow mobile radio opera- 
lors to use integrated services digital net- 
work (ISDN) circuits to extend their net- 
works. It has also created the Securelink 
multiplexer line designed specifically for 
agencies using the federal government's 
Securenet for transmission of encrypted 
voice traffic, Both products provide for 
transmission of voice, data, audio, graph- 
ics and video information. 

The use of digital ISDN services provides 
a supplement to the combination of analog 
microwave and high-capacity T1 lines car- 
rying traffic between dispatch and transmis- 
sion towers for EMS, police and fire opera- 
tions. As many as four clear or encrypted 
full-duplex channels can be supported on 
two B-ISDN circuits, which can be routed 
independently to separate locations. 


Can you keep a secret? 

Encryption technology formerly re- 
stricted to military applications, is now 
available for safeguarding public safety, 
commercial and industrial data. Harris, 
Rochester, NY, provides a communica- 
(ions security terminal (CST) designed to 
secure voice, fax and data traffic across a 
range of communications media, includ- 
ing radio and cellular networks. The CST 
automatically generates session keys and 
can be operated without any user configu- 
ration. User-specific encryption keys can 
be inserted and altered using a smart card 
that can be programmed on a PC using 
Harris-supplied software. A single termi- 
nal can be used in several secure net- 
works. The terminal can serve in a stand- 
alone secure mode, or it can be connected 
to an installed PABX to provide security 
for an entire local network. 


Using data networks for messaging 
Ardis, Lincolnshire, IL, has announced 
the availability of email and two-way 
messaging applications for the Microsoft 
Windows CE operating system on its na- 
tionwide data network. Designed for 
hand-held PCs offered by several manu- 
facturers, the Windows CE system can be 
linked by a Motorola PMI00D wireless 
modem card to create a mobile messaging 
system with links to Windows-based 
desktops, the Internet or intranets. The 
Ardis system currently is deployed in 
more than 400 metropolitan areas in the 
United States, with more than 80% popu- 


lation coverage. AR 


Technically speaking 


Figure 6. Typical response curve of bandpass 
filter. 


(continued from page 8) 


antenna. A return loss bridge such as one 
shown in Photo 2 on page 60 would be 
appropriate for this test setup. The chart 
shown in Table | on page 60 converts 
return loss to VSWR. The antenna is con- 
nected to the DUT port of the return loss 
bridge. With the spectrum analyzer set up 
to sweep the appropriate frequency span, 
the resonant frequency of the antenna will 
appear as a null in the display, as shown 
in Figure 9 on page 60. The minimum 
amplitude represents the resonant fre- 
quency. Note the amplitude at the null, 
then remove the antenna and leave the 


Figure 7. Typical frequency response of notch 
filter. 


DUT port open. Note the new amplitude 
at the resonant frequency. The difference 
between this amplitude and the amplitude 
of the display with the antenna connected 
is equal to the return loss of the antenna 
at the resonant frequency. For example, if 
the difference is 20dB. then the return loss 
is 20dB and the VSWR ts 1.22, according 
to Table 1, The operating bandwidth of 
the antenna can be easily determined from 
the display. For example. if the maximum 
allowable VSWR is to be 1.5:1. then 
check the frequencies (minimum and 
maximum) where the return loss is 14dB, 

Another use of the noise bridge is to 
check the operation or tuning of an ixela- 


© Smallest Profile—Easily Hidden 


¢ Lineat/Vertical Polarization 

e Dual Polarity Slant 45° 

¢ 7 —18.5 dBi Gain 

© Excellent Front-to-Back Ratio 
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Figure 8. This setup is used to check the reso- 
nant frequency or bandwidth of an antenna. 


tor. The setup shown in Figure 10 on page 
61 is used for checking the response of an 
isolator. Note that the output of the noise 
generator is fed to port 2, or output port, 
of the isolator. With the proper frequency 
span on the spectrum analyzer, the fre- 
quency response of the isolator will be 
displayed. The null should be located at 
the desired operating frequency. If not, 
the isolator can be tuned to the desired 
operating frequency as long as the desired 
frequency is not too far away from the 
frequency for which the isolator was de- 
signed. To get a reference mark, the noise 


© Mechanical Downtilt & 
Azimuth Adjust Brackets 


© Electrical Downtilt 
© Unipole Options 
® Ship from Stock 


© 90° or 65° Horizontal Beamwidth 


Huber+Suhner's pioneering successes in planar antenna tech- 
nology provide the smallest, lightest, most aesthetically pleasing 
PCS antenna available, meeting the challenging requirements of 
the industry. The rugged packaging and industry-standard per- 
formance ensure your challenging site requirements are met 


while providing a seamless wireless service to your customers, 


From PCS and ISM-band antennas and tower mounted amplifiers 
to lightni 
Huber+Suhner provides high-quality RF interconnection and 


g protection and coaxial cable assemblies, 


extension solutions to the wireless market. 
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110-1140 Morrison Dr., Ottawa, Canada 
TEL: 613-996-6848 FAX: 613-596-2001 


19 Thompson Drive, Essex Jct., VT 
TEL: 802-878-0606 FAM: 802-078-9800 
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Photo 2. Typical return loss bridges for the 
test setup shown in Figure 8. Photo courtesy 
of Eagle, Sedona, AZ. 


generator switch can be switched to by- 
pass the DUT. The difference between the 
reference mark and the null amplitude is 
equal to the isolation of the isolator in 
decibels, 

The frequency response of the narrow 
bandpass filters in a receiver can be 
checked as shown in Figure 11 on page 
61. Note that a probe is used to sample 
the low IF output beyond the bandpass 
filter(s). The probe is connected to the 
“RETURN FROM DUT” port on the noise 
generator. Since the RF front end and high 


The Dataflow® RTU is a commercial version of a product 
successfully designed and manufactured by Ritron for the 


U.S. Department of Energy's Sandia Laboratories. 


Call 1-800-USA-1-USA for more information. 
Ritron, Inc, * 505 West Carmel Drive » Carmel, IN 46032 


(317) 846-1201 » Fax (317) 846-4978 
httpv/Awww.ritron.com 
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Analog & Digital |/O RF Telemetry System 
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RETURN LOSS (dB) VSWR 
9 21 


10 1.92 
11 1.78 
12 1.67 


13 1.58 
14 1.5 
15 1.43 
16 1.38 
17 1.33 
18 1.29 
19 1,25 
20 1.22 


IF sections of the receiver are wide com- 
pared to the low IF section, the overall 


response curve represents the low IF 


filters. 


Summing up 

The BNG-I000A noise generator can 
be used to check the frequency response 
on almost any frequency-sensitive device. 
The results you get will depend somewhat 
on the quality of spectrum analyzer you 
use with the device. Some of the low-end 
spectrum displays on service monitors are 
not satisfactory for this purpose. Others 


Figure 9. Typical display of antenna return loss 
using return loss bridge/noise bridge. 


are well-suited to the task. 

Remember to keep the sweep rate down 
to prevent distorting the waveform. Slow 
sweep rates are best for getting the most 
accurate representation of the frequency 
vs. amplitude response on the spectrum 
analyzer display. This may cause a bit of 
a problem when trying to tune to a peak 
or a null. If the sweep rate is too slow, the 
display won't follow the tuning fast 
enough for real-time response. In this case 
you may have to speed up the sweep rate 
and set the notch or peak to the correct 
frequency, and then reduce the sweep rate 
to check for the accuracy of tuning. It may 


Ritron RF Telemetry—The Wireless Connection 


WIRELESS 


DATA SOLUTIONS 


Connect your industrial instrumentation and control signals from multiple 
sites with the Dataflow RTU RF Telemetry System. The Dataflow RTU serves 
as a cost-effective, 2-way wireless solution for your remote monitoring and 


control applications. 


Each Dataflow RTU is ready for operation and includes a unique micro- 
power RTU and plug-in synthesized radio transceiver module. A common seri- 
al programming interface configures both the RTU and radio transceiver. 


Dataflow RTU standard features include: 


* Watertight Housing and Connectors (4.5" x 3.5" x 2.2") 
* 2/5 Watt, Programmable RF Transceiver 
* Multiple Analog and Digital Inputs and Outputs 


for System Expansion 
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* Digital Repeater Mode Allows Extended System Range 
* Solar/Battery Powered Options for Remote Sites 


* MODBUS Protocol, RS-485 Serial Communications Port 
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Technically speaking 
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Figure 10, This setup is used to check the fre- 
quency response of an isolator. 


be necessary to go back and forth several 
times to get the peak or null at the correct 
frequency, 

If your spectrum analyzer has a 
manual sweep feature, use it to set the 
spectrum analyzer to the desired peak or 
null frequency and tune the device for 
maximum or minimum amplitude of the 
dot on the screen. Then recheck the re- 
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Figure 11. This setup can be used to check the narrow bandpass filter response in a receiver. 


A low-capacitance scope probe can be used. 


sponse curve using a slow sweep rate 
again. 

Although the BNG-1000A broadband 
noise generator can’t beat the tracking 
generator and spectrum analyzer combi- 
nation, it definitely has its place in the 
two-way shop. The simplicity of opera- 
tion and portability would certainly en- 
hance its use in the field as well. 

For further information on the BNG- 
1000A broadband noise generator contact: 


Avcom of Virginia 
500 Southlake Bivd. 
Richmond, VA 23236 
Phone: 804-794-2500 
Fax: 804-794-8284 


Until next time—stay tuned! 


TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


O Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 8537 
Tel: (602) 488-9755 Fax: (602) 488-1295 
European Rep. Denis Egan 
PO Box 2. Seaton. Devon EX12 2YS England 


Tel & Fax: 44 1297 62 56 90 
http://www.dopsys.com 
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With liberty and justice for all 


By Robert H. Schwaninger Jr. 


Every year about this time (it’s around 
Independence Day when this is being writ- 
ten), I think about being a citizen of these 
United States. It’s a notion that’s less 
popular these days. Seems like everyone is 
trying to force me to join up as a card- 
carrying globalist. But, to be honest, I just 
can’t do it. 

You see, as corny as it sounds, | love 
being an American. I stand at baseball 
games and sing the National Anthem, and 
I know all the words. When I see someone 
in uniform, I feel proud. When I walk up 
the steps on Capitol Hill, I still feel like 
I'm ascending into a higher place, where 
freedom and justice still stand as our great- 
est objectives. Even living here in Wash- 
ington, I am still moved at the sight of the 
Lincoln Memorial and the Washington 
Monument. 

1 think that voting is the greatest act I 
can contribute as a regular Joe. I read the 
newspaper to assure that I am informed, 
and [ get as disgusted as everyone else 
about the shenanigans that go on that have 
nothing to do with keeping our country 
safe and free and blessed with the spirit 


Schwaninger, MRT's regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


PROVIDES A BALANCED 
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that makes us what we are. It’s what we 
are, and the notion of what we could be, 
that I seek to preserve. You sec. I'm a 
little old-fashioned that way. 

What we are is the most beautiful and 
sometimes silly mix of stuff that any na- 
tion ever visited upon this sometimes crazy 
planet. We are the inventors of poker, a 
game that perfectly blends skill and chance 
into a balance of bravado rarely enjoyed in 
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* Receiver Multicoupler Systems 
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Investigate this complete line of 
high performance products today! 


PHONE 254-848-4435 
FAX 254-848-4209 
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PRODUCTS, INC. 
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any other pursuit. Americans invented the 
blues and jazz, saucy blends of tempo and 
abandon that are both as sad and as intro- 
spective as they are irreverent and care- 
free. The United States’ contributions to 
literature include the cowboy sagas, Mark 
Twain novels and Horatio Alger stories, 
giving dreams and hopes of adventure and 
wealth to generations. 

We produced the robber barons: Astor, 
Carnegie and Rockefeller; then sent the 
union men, like Gompers, to keep them in 
check. Our industry has built the empire of 
IBM, but still found room for Apple. 
Americans cheered on Babe Ruth for his 
bat and Jackie Robinson for his bravery, 
noting the different kind of heroics in each. 
We have fought conflicts that left us won- 
dering whether war was ever a civilized 
option, and we have fought when no other 
option was viable. The humus of the battle- 
field has borne the fruit of freedom across 
the globe. 

Even our hatreds are truly American. 
We hate monarchs and people who put on 
aristocratic airs. We hate intrusion into our 
freedoms, when someone tries to force us 
to do what they think is right. We loathe 
taxes, because taxes mean that someone 
else is controlling our purse strings. We 
chafe at regulation because it reduces our 
options and puts barriers around our abil- 
ity to produce at will. We don’t like cheats, 
influence peddlers, back-room deals, in- 
sider trading, bushwhackers, elitists, big- 
ots, snobs, liars and people who tell us 
we're either too ignorant or too 


unsophisticated to understand. 

Yes, there is something wonderfully 
unique about being an American—one of 
a strange group of folks that love the flag 
and frown at the government that some- 
times forgets who that flag represents. Old 
Glory represents people who seek an un- 
fettered opportunity to live and grow and 
thrive as each sees fit. As the old pledge 
goes, “One nation under God. indivisible, 
with liberty and justice for all.” 

Given that the freethinking people of this 
nation fiercely defend and worship their 
independence and freedom. how is it that 
the message isn't getting to Washington? 
How is it that we have created a class of 
elected representatives that often forget the 
very spirit of the people they are charged to 
represent? Instead, we are treated to a form 
of elitism that is as uncharacteristic of our 
heritage as the crowning of kings. 

Property qualifications for voting were 
dropped after 1812. Since then, when have 
we allowed a requirement that a person 
must be wealthy or they can be wholly 
excluded from the rewards of citizenship? 
Isn’t that what spectrum auctions do? In 
their barest form, auctions reward wealth 
above industry and financial elitism above 
sincerity. They take the freedom of oppor- 
tunity and put it on the block, selling it one 
channel at a time. 


B33 Se WAN NSE Ch RE eee TT 
Auctions ... take the 
freedom of opportunity 
and put it on the 


block, selling it one 
channel at a time. 


Perhaps the tendency of lawmakers who 
are pressing the auction agenda forward is 
understandable. After all, Americans are 
impatient people. and impatience with at- 
tempts to balance the nation’s federal bud- 
get problems is likely at the core of this 
activity. But shouldn't this impatience be 
tempered with the desire to do the nght 
thing? 

There’s also a bit of Hollywood (another 
American institution) in all this. Problems 
are often thought to be solvable in the 
space of a three-reeler, and anyone that 
takes longer than that is deemed ineffec- 
tive. Politicians, constantly running for 
reelection, need some alleged victory to 
tout their worthiness. Meanwhile, they 
raise money—tons of money—to finance 
their endless campaigns that feature the 
media blitz, the attack ad and the talking 
head. Corporations, PACs and the monied 


classes learned long ago the value of the 
political contribution. 

This summer, we are witnessing the sale 
of MCI, a company that took on the 
powers-that-be simply to exist. Its going 
to British Telecom. This is not the first or 
last time for entry by foreign companies 
into the U.S. telecommunications indus- 
try. The examples are numerous and grow- 
ing. Each time a merger or buyout occurs, 
lawmakers and regulators will be required 


ers. is.a criti- 


to pass judgment on whether each new 
mega-deal is good for our economy. They 
will most likely acquiesce to every request. 

You see, despite what you may read or 
hear about the antics of John Huang and his 
Chinese supporters, foreign money in the 
form of campaign contributions (usually 
laundered through American interests) 
passes into the hands of campaign coffers 
like a steady stream. A $50,000 check to 
spend a night in the White House is peanuts 


tion of % 
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eR re ee eT 


Regulating technology 


compared to the vast amounts of money 
being spent all over the United States to 
urge a vote here or there. If Huang is guilty 
of anything, it’s his arrogance in not profes- 
sionally dry-cleaning the boodle first. 

Sen. Fred Thompson's (R-TN) commit- 
lee Is staring at a moth hole. while the en- 
lire fabne of our republican form of gov- 
ernment is unraveling before us. Isn't it 
obvious to Congress why the American 
public is unconcerned about these hearings? 
The electorate already believes that every- 
thing is for sale in Washington—including 
votes. Why should they believe otherwise? 
They have no evidence to the contrary. 
Spectrum auctions merely confirm the “red- 
tag sale” impression of government, 


JBEE 


But we, as Americans, still have hope. 
That’s another great feature that we pos- 
sess. The future always looks bnght to us. 
even when everything is looking pretty 
bleak right now. 

We hope that Sen. John McCain (R-AZ) 
will see the light and get us off of this 100- 
mph auction merry-go-round. We hope 
that the next group of FCC commissioners 
has some knowledge of the industry and 
not just the politics surrounding it and sti- 
fling it. We hope that someday Vice Presi- 
dent Al Gore will shut up about the “infor- 
mation superhighway” and start talking 
about people, like the littl two-way shop 
operators who are just trying to get ahead. 

Every year J take time out to think about 


AA 


the fabric of our great nation, about from 
where we've come and where we might 
arrive. I think about the virtues admired in 
our presidents: Lincoln’s honesty, 
Washington's bravery, Jefferson's vision 
and Truman’s common sense. Our nation’s 
anthem was penned during the bombard- 
ment of Fort McHenry. when British 
forces were beating on the door and 
Francis Scott Key considered our opportu- 
nities for victory. It was a perilous time 
for our young nation, but we prevailed and 
launched the greatest republic that the 
world has ever seen because we believed. 
1 still believe—and my beliefs are not for 
sale at public auction. 
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PCIA fights CMRS mobile service fees on two-way paging services 


In the FCC regulatory fee Report and 
Order issued in June, the PCIA success- 
fully persuaded the FCC to categorize two- 
way paging services under its commercial 
mobile radio services (CMRS) one-way 
paging regulatory fee category, and not 
under its CMRS mobile services category. 

In their comments, PCIA and member 
companies Paging Network and Arch Com- 
munications Group each argued that a two- 


SBT seminar focuses on FCC rules, 
spectrum, and technology issues 

Opposition to 800MHz auctions, alloca- 
tion of recaptured UHF TV spectrum and 
interference issues were topics at Small 
Business in Telecommunications’ June 
seminar. The regional seminar, held in St. 
Louis, was attended by about 75 individu- 
als representing 50 companies. 

Mike Hamra, legal advisor for the 
FCC’s Wireless Telecommunications Bu- 
reau, discussed proposed SMR partition- 
ing and disaggregation rules for 800MHz. 
Discusssion with attendees covered SBT’s 
opposition to auctions and the likelihood 
that SBT will support any court challenge 
to 800MHz auctions. 

Regarding allocation of spectrum from 
TV channels 60-69 (746MHz-806MHz), 
SBT has urged the FCC to reduce geo- 
graphic licensing to areas no larger than a 
Basic Economic Area (BEA). As explained 
at the seminar, this would reduce inherent 
market-entry barriers to small business. 

Association counsel Dennis C. Brown 
reviewed the FCC refarming docket and 
discussed co-channel interference from 
digital systems experienced by analog 
operators. 

Association counsel Robert H. 
Schwaninger Jr. discussed SBT’s filing of 
separate reply comments in the FCC re- 
farming docket and in the FCC rulemaking 
on future protection of 220MHz incum- 
bent licensees. SBT has opposed new re- 
strictions on UHF trunking and requested 
greater protection for 220MHz systems. 

Jerry Uleek, of the FCC’s Office of En- 
gineering and Technology (OET) dis- 
cussed updates to RF emissions and hu- 
man exposure guidelines. 

The two-day program included techni- 
cal presentations by two of the 
association's industry sponsors, E.F. 
Johnson and Standard Communications. 
on repeater and trunking technology. 

SBT Executive Director Steve Eldridge 
said the association will hold a legislative 
forum in Washington, DC, Oct. 27-28 
which will include presentations from fed- 
eral policymakers. 


way pager is more similar to a one-way 
pager than the more general CMRS mobile 
services, which includes broadband two- 
way interactive voice communications. 
“The commission’s ruling dramatically 
reduces regulatory fees imposed on two- 
way paging carriers, from 24 cents to 3 
cents per unit,” said Rob Hoggarth, PCIA’s 
senior vice president, paging and 
narrowband PCS. “This will significantly 


aid in the nationwide deployment of 
narrowband PCS, as well as increase the 
number of telecommunications choices 
offered to consumers.” 

Hoggarth added, however, that, “Our 
battle to roll back fee hikes continues. The 
commission's order failed to justify fee 
increases across the board. We intend to 
challenge the order on that basis for all 
members of the wireless industry.” 


MoToro_a PAGERS... 
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News 


PCIA revises Telocator Data protocol (TDP) suite of protocols for both one-way, two-way paging 


Technicians who troubleshoot paging 


systems may find datascope analysis of 
network problems easier as version 3.() of 


the Telocator Data Protocol (TDP) is 
adopted by manufacturers. Released on 
July 8 by the Personal Communications 
Industry Association (PCIA), Alexandria, 
VA, the suite of protocols is an open sys- 
tems standard that supports both one-way 
(traditional paging) and two-way 


(narrowband personal communications 
service or NPCS) paging. 

“Most paging infrastructure products 
use Telocator Alphanumeric Protocol 
(TAP) as an entry method for digital infor- 
mation,” said Ralph Tomeoni, chairman 
of the TDP committee and president of 
TekNow, Phoenix. “TDP is to replace 
TAP.” 

Tomeoni explained that the committee 


A NEW WAY TO LOOK AT 
80-520 MHz ANTENNAS 


Bird’s AT-400 Gives You The “Big Picture” 
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we eo sve 
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Tel, 216-248-1200 Tek 805-646-7255 
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had identified S50 varieties of TAP. The 
protocol was loosely developed, and 
implementations differ, a fact that has in- 
hibited major software vendors from 
adapting their applications for wireless 
use. “For example,” Tomeoni said, “Lo- 
tus Notes has a gateway that uses TAP, 
but it only works on certain systems.” 
TAP was developed 15 years ago as a 
basic protocol, and it has gone off in dif- 
ferent directions, he explained. 

In contrast, TDP uses standard protocol 
layers defined by the American National 
Standards Institute (ANSI) and the Inter- 
national Standards Organization (ISO). 

“When you are troubleshooting an in- 
frastructure product that uses a standard 
protocol, a datascope across the line 
makes troubleshooting easier,” Tomeoni 
said. “With equipment that uses a TAP 
program, when a technician tries to 
‘scope all the information across line to 
see why it is not handling the protocol 
correctly, he has to know the ins and outs 
of many variations to try to adjust the 
equipment to fix the problem.” With 
TDP, every manufacturer follows the 
same standard, which simplifies interpret- 
ing the datascope display. Technicians 
can work on a single understanding of the 
protocol to work on every company's 
equipment. 

The TDP suite has five protocols: 

Telocator Message Entry (TME) is used 
with wireline entry devices to send infor- 
mation to the paging company. It converts 
binary codes to codes compatible with 
existing paging systems. 

Telocator Format Conversion (TFC) 
converts 8-bit computer data to the 7-bit 
data used by most paging systems. 

Telocator Radio Transport (TRT) 
breaks the 7-bit data into small packets. 

Telocator Mobile Computer (TMC) de- 
fines how a wireless PC card transfers 
information between the card and the com- 
puter so the computer can download infor- 
mation from the wireless device. 

Wireless Message Format (WMF) al- 
lows applications at the sending or receiv- 
ing end to communicate, regardless of the 
system between them. 

The TDP suite is intended to work not 
only with paging systems, but with 
narrowband personal communications 
service, wideband PCS and equipment used 
by RAM Mobile Data, Ardis and Nextel. 

“Version 3.0 represents a major mile- 
stone for PCIA and wireless messaging,” 
said Tomeoni. “By reaching a consensus 
on this broad standard, the leaders in wire- 
less messaging have set the course for the 
industry's future.” 


New technology recharges batteries 
in five minutes, no overheating 

If there is one complaint mobile radio 
or cellular phone users have, it is the time 
it takes to recharge the battery. In most 
applications, batteries require from one 
hour to overnight to be fully recharged. 
However, this may be changing. Advanced 
Charger Technology (ACT), Norcross, 
GA, has demonstrated a new technology 
that fully charges cellular phone batteries 
in five minutes without overheating. 

ACT’s Ultra-Rapid is based on a pro- 
cess known as dynamic electrochemical 
waveform (DEW). Using an imbedded mi- 
croprocessor, the system monitors how 
well charged particles in the battery move 
during the recharge process. As the battery 
increases ils charge, this movement 
changes. DEW adjusts the recharge wave- 
form to accommodate this change, and by 
employing conventional and proprietary 
means, the system determines when the 
battery is fully charged. This eliminates 
“cooking” (overheating) the battery, 
which can shorten battery life. Yury 
Prodrazhansky, a Russian engineer, in- 
vented the technology because he was frus- 
trated by having to throw away so many 
batteries from his son’s toys. 

Because overheating can degrade bat- 
tery life, DEW has demonstrated it can 
extend battery life. In a series of indepen- 
dent tests DEW was evaluated on nickel 
metal hydride (NiMH) batteries and nickel 
cadmium two-way radio battenes. At the 
University of Pittsburgh Battery Research 
Center, NiMH computer batteries were 
fully charged in less than 26 minutes and 
battery life was evaluated at as much as 
three times normal. 

Conventional NiMH charging typically 
takes between one to three hours. The 
nickel cadmium batteries were tested by 
the Naval Surface Warfare Center and 
showed similar results. 

Although the five-minute charger is not 
yel available to the consumer, ACT is pro- 
ducing a two-way radio charger that can 
recharge a battery in as litde as 16 min- 
utes. The five-minute capability is ex- 
pected to be available later this year, ACT 
is also developing a charger for cellular 
phones that is similar to the [6-minute 
two-way radio charger. It, too, will be 
available by the end of 1997. 


PageTap to develop Motorola 
paging receiver engines 

PageTap, Denver, has signed an agree- 
ment with Motorola, Schaumburg, IL, to 
be an OEM developer for the DataLink 
family of paging receiver engines, the lat- 
est technologies from Motorola. 


PageMart Wireless to carry Philips’ Cobalt numeric pager 


PageMart Wireless, Dallas, has entered 
into an agreement with Philips Consumer 
Communications, Irving, TX, to carry 
Philips’ Cobalt numeric pager. 

The numeric pager now accompanies 
PageMart's Motorola and Uniden lines of 
pagers. Offering distinct paging designs, 
Philips’ Cobalt pager features capabilities 


such as three-button interface, large back- 
lit display screen with 20-digit message. 
12-digit display and 32-message memory; 
selective message deletion, 20 protected 
messages, silent vibration options, nine 
user-selectable audible alerts, time and 
date display, alarm features, low battery 
alert and a 25-week battery life. 
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Control your tower site. 
Hark makes it simple. 


Save money on rekeying and control access to your tower site 
with the rugged and tamper-proof Card Access System from Hark. 
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m Temporary access codes 
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m Buzz-in and diagnostics 
through dial-up modem 


®) 


System 


WIRELESS 
COMMUNICATION 
SOLUTIONS 


eine 


Let Hark eliminate rekeying 
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N ew products 


Continuous-duty power amp 
installs in closed cabinet 


hadas ane” 

Of all the new products and services in. the ‘February 1997 issue, the one 
reprinted here generated the most reader requests for. additional information. If 
you missed it the first time, here is your opportunity to acquire more information 
on it. Just circle the ‘corresponding Fast Fact Card number on the card found in 


the back of this issue” and mail the card to us. 


AVL-dispatch system supports fleet management 


The Trakit AVL system for vehicle 
fleets combines business radio and Glo- 
bal Positioning System (GPS) technolo- 
gies. The application from the MD/GPS 
division of IDA tracks and displays ve- 
hicle locations on a Microsoft Windows 
95-based computer at the dispatch center 
in real time on supplied screen maps. 
Vehicle activity can be replayed for effi- 
ciency analysis or exported to cost or bill- 
ing applications. The system is designed for 220MHz, 450MHz, 800MHz, 


shared or dedicated, trunked or conventional radio systems. The GPS receiver 


and location transmitter box can be placed anywhere in the fleet vehicle. 
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¢ Broad frequency range 
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The RXR series base station and re- 
peater power amplifier from TPL Com- 
munications can be configured with any 
TPL anplifier from low band through 
960MHz. For power levels greater than 
120W, an optional cooling fan can be in- 
stalled. Standard configurations are 
800MHz and 900MHz amplifiers at 80W 
and higher with a cooling fan, Both con- 
figurations have flat front panels that al- 
low for cabinet installation, leaving 
sufficient room for airflow with the door 
closed. The amplifier has a circuit breaker 
and an on-off switch located on the front 
panel, It can be supplied with or without 
a de power supply. 
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Repeater maker features built-in 
four-user CTCSS tone panel 


CES Wireless Technologies has devel- 
oped an enhanced version of the Repeater 
Maker, the Repeater Maker Plus, model 
RM-20, This device allows users to make 
a repeater out of two transceivers or sepa- 
rate transmitter and receiver modules. The 
RM-20 provides a built-in, four-user 
CTCSS tone panel, supporting any four of 
50 CTCSS tones as well as cross-tone en- 
coding. Standard features include “Morse 
code" CWID with programmable “send” 
states and an “auxiliary relay” for remote 
control. The RM-20 is programmed using 
a touch-tone telephone locally or remotely 
over the air. The unit accepts the optional 
CES voice delay module for customization 
of application timing. The RM-20 features 
compact, metal housing and is “plug and 
play” compatible with the CES 4700VP 
telephone interconnect. 
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Coupler combines two-way 
monitoring with lightning protection 


M/A-COM?’s low-loss, high-power, 
dual-directional coupler with lightning 
protecuon is for PCS base stations, It en- 
ables accurate directional monitoring of 
cell-site transmit and receive signals by 
using two separate secondary lines, each 
sampling at 1/1000 of the power (230dB) 
transmitted. The lightning protection cir- 
cuitry is designed to be permanent and to 
withstand large strikes without a need for 
element replacement. M/A-COM's 
CH20-0039-30 coupler provides power 
sampling of both transmitted and reflected 
power. The coupler operates over the full 
PCS transmit-and-receive bandwidth of 
1. SSOMHz-1,990MHz. It is suited for in- 
stallation between the antenna cable and 
buse station within a base station enclo- 
sure. The coupler’s integrated lightning 
protection circuit protects against the 
harmful current accompanying a tower or 
antenna cable lightning strike, Stainless 
steel grounding hardware accommodates 
NEMA spaced ground straps. The appro- 
priate plating and absence of any ferrous 
material in the circuitry is designed to 
minimize intermodulation products. Air 
line construction yields the low insertion 
loss and VSWR, allowing dual-directional 
monitoring without sacrificing base sta- 
tion performance. 
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Station supplies de power 
for portable field instruments 


Fone ¥ aS 
The Berkeley Varitronics Systems 
power station supplies de power for field 
instruments. The power station produces 
an output of a nominal 24V de for 10 
hours of continual use. The unit has a 
self-contained charger that will recharge 
its internal battery source from any stan- 
dard 110Vac outlet overnight, leaving it 
ready for a full day of testing by morn- 
ing. The power station has two sets of 
wheels, one for indoor use and one for 
more rugged outdoor use. 
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Terrain elevation database allows fast access to data 


EDX Engineering’s terrain clevation 
database is for use by those in communi- 
cations engineering. This worldwide da- 
tabase was derived from the GTOPO30 
Project of the USGS EROS data. These 
data points have a horizontal grid spacing 
of 30 are seconds. Individual 5°X5° 
blocks are available. Ocean blocks con- 
taining no land are excluded. Antarctica 
is also excluded. The EDX format allows 


rapid access to the data from EDX’s radio 
propagation prediction software pro- 
grams. The 30-second data integrates with 
EDX’s other terrain data to form a hierar- 
chy of databases that can be used to per- 
form signal studies. The database is 
supplied in EDX format with a free con- 
version program for those who want an 
ASCII format. 
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Why buy anything else? 


... when we build UHF Desktop 


Repeaters and Base Stations with this many 
standard features! 


© 104 DCS Codes 

© 50 CIVCSS Codes 

* Low Power to 2 Watts 

* CWID Identifier (8 digits) 
* Courtesy Beep per User 

* 120/240 VAC 


* Internal Speaker 

* Remore Option Enable/Disable 
* Busy Channel Lockout 

* Local Control 

* Programmable TOT 

¢ Programmable Hang Time 


RELM Communications UHF Repeaters and Base Stations come standard 
with a built-in multi-user tone panel, which allows access to all 154 CTCSS & 
DCS tones for 16 different users! The DRU 25 Watt Repeater has one channel 
while the DBU Base Station has 16 channels. Both unics are available in these 
four ranges 400-420, 450-470, 470-490 or 490-520 MHz. 


Call us at 800-821-2900! 


7505 Technology Drive 
West Melbourne, Fl. 32904 
Phone; 407-"84- 1424 

Fax: 407-984-1434 
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New products 


Unlicensed spread-spectrum telemetry unit 
works as wireless ‘line-of-sight’ conduit 


Zetron’s Con- 
trol Link+ model 
1804 spread- 
spectrum telem- 
etry units elim- 
inate the cost of 
dedicated wiring 
and conduit or 
the recurring ex- 
pense of leased 
circuits. Each 
unit functions 
like wireless conduit, instantly transferring as many as 16 
contact and cight analog inputs to corresponding outputs over 
line-of-sight distances of as far as 15 miles. Control Link+ 
can operate between two points or in multipoint configura- 
lions. The unit is for applications such as freshwater and 
wastewater, oil and gas production and pipelines. electrical 
power grids. plant security. industrial processes and traffic 
sign management. Control Link+ includes process interface 
inputs and outputs, a 902MHz-928MHz spread-spectrum ra- 
dio. a yagi directional antenna, a NEMA 4X enclosure, a line 
power supply. a back-up battery and a charger. No radio 
license is required. 
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The on time, 
on budget 
tower specialists 


¢ Custom Fabrication Facility 
¢ Complete Turnkey Operation 
e Site Preparation 

¢ Foundations, Tower, Antenna 
¢ Wave Guide Installations 

e Guymast Analysis 


Trylon 
Manufacturing 
Co. 


P.O. Box 186 

21 Howard Ave. 

Elmira, Ontario N3B 2Z6 
Tel: (519) 669-5421 
Fax: (519) 669-8912 
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Amplifier system provides transmission in tunnels 


Tunnel Radio 
of America’s 
DAS800 is a bi 
directional ampli- 
fier system pro- 
viding two-way 
radio transmission 
in tunnels and 
other = difficult 
coverage environ- 
ments in the 
800MHz-900MHz bands. This technology provides amplified 
bandwidth space for as many as 32 repeated channels and an 
additional 12 video channels. This system will work with any 
signal format. providing a pure RF path. The output power per 
amplifier variable from 1W to 3W provides possible lateral 
coverage from the antenna system up to 5,000 feet. The am- 
plificrs incorporate diagnostic reporting capability, Both cel- 
lular and 800MH7z radio coverage systems are available. Active 
components are powered through the single cable antenna 
system providing a low component count. 

Circle (307) on Fast Fact Card 


Mounting system promotes safe operation of phones 


The passive 
holding device, the 
PHD 501, from 
Pro-fit Interna- 
tional, creates a 
mounting system 
for the Motorola 
Micro-Tac phones, 
The device con- 
tains no buttons or 
latches. Simply 
slide the phone in 
and ult it back to secure. To remove. tilt forward and slide out. 
The power cord can remain attached to the phone or may be 
unplugged and placed in the built-in notch for safekeeping. 
The Pro-fit system is designed to encourage safer vehicle 
operation by positioning the phone only a glance away from 
the road. 
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Spread-spectrum modems immune to interference 


The WinCom 900 distributed by World Communications 
Group are spread-spectrum radio modules that permit a wire- 
less link to computers, peripherals or other devices equipped 
with an RS-232, V.35 or RS-422 port. Typical wireless appli- 
cations include wireless LAN, remote data collection. real- 
time inventory control. environmental monitoring, security and 
alarm links, electronic retailing and point-of-sales. manufac- 
turing automation, point-to-point and point-to-multipoint data 
links and Internet and intranet. Using the spread-spectrum tech- 
nology, the modules provide interference-immune operation 
through walls. floors and other obstructions. Versatile two- 
way transmission of data, voice and image makes it suitable 
for private lease line replacement. The connectors are fully 
Hayes-AT compatible and support most commercially avail- 
able communication software packages such as Procomm, PC- 
Anywhere or Xtalk. 
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Switching power supplies offer continuous current 


ICT’s High 
Power series of 
switching power 
supplies are avail- 
able in 40A, 60A 
and 80A models. 
They have a 
wide input voltage 
range of 90Vac— 
270Vac at S5OHz— 
60Hz, with a diode-protected output. Additional features are 
power factor correction, internal voltage control and an input 
switch and circuit breaker. ICT High Power series units are 
available in standard desktop, rack-mount, LCD meter and 
rack-mount with meter configurations. Wall-mount brackets 
are included with all non-rack-mount models. 
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Downtilt technology added to trunking antenna 


The ASPAY7T7HVS5E from the Decibel Products Division 
of Allen Telecom is an omnidirectional antenna for the 
800MHz trunking market that offers adjustable clectrical 
downtilt resulting from Vari-Tilt technology. By moving a 
lever on the side of the antenna, the system designer can create 
0° to 5° of downtilt in 1° increments, thereby focusing the 
antenna’s signal precisely in the designated area. The antenna 
provides 8.5dBd of gain in the 806MHz-869MHz range. It can 
handle continuous input power to 750W and is built to operate 
in winds as high as 125mph. 
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CDMA test software simplifies mobile phone tests 


Noise Com’s 
CDMA automated 
lest software 
(CATS-98A) Is 
for total testing of 
mobile receivers 
and transmitters 
us specified in IS- 
OSA, The CATS- 
OSA program 
integrates Noise 
Com’s wireless 
impairment sys- 
tem (WIS-98A) 
and a base station 
simulator. The 
software simpli- 
fies complex mo- 
bile phone tests = 
including demodulation under additive white Gaussian noise 
(AWGN) and multipath fading conditions, and single tone de- 
sensitization and intermodulation distortion in the presence of 
interference signals. Based on Windows NT and C++, the pro- 
gram architecture is flexible and modular, making it simple to 
add new test modules and upgrades. The program controls 
each instrument in the WIS test system via the GPIB interface. 
It permits calibration to include consideration of RF cable 
losses in the test system. 
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| ike (%] Power Amp 
4. 495” 
LS ? oda te es [Socket 


Chipmaster 


COOL POWER 
| REPAIR ga8 


For all Two-Way 
cellular and 
communication 
repairs: 


Tey Ompac 


[arp 


Power Amplifier 
Repairing below 450°F (232°C) 
lets you relax about the 
process, better alignment, no 
degradation, no thermal stress 
and no need to remove the 
original solder. Used in 
Motorola Training Schools and 
manufacturing facilities. 


With the Chipmaster any 
component can be safely 
removed and replaced without 
damage to board or component. 


Low Temperature Repair 


++ Low-power iad — High-power (actual) Assembly profile 


OSE 1 15 20 25 30 35 40 45 
Time (minutes) 
Motorola Customers: China: 652-812-053 
U.S.A.: 1-800-543-9191 Japan: 812-548-78467 


Singapore: 652-812-053 Mexico: 52-5574-3772 


Visit our WEB site, http://www.apecorp.com 
for Motorola repair procedures 


<ARE. WS 


48 Coral Way, MM 105.2 * Key Largo, FL 33037 
(305) 451-4722 © Fax (305) 451-3374 
e-mail: apecorp.com 
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New products 


Digital trunking logic board offers expanded set of features 


The ST-865IC SmarTrunk II digital 
trunking logic beard from SmarTrunk 
Systems is compatible with the Icom IC- 
F3, F4, F30 and F40 portable radio models 
and [C-F1020 and F2020 mobile radio 
models. It offers an expanded set of fea- 
tures including channel banks for multiple 
site access, multiple PTT talk groups, mul- 
tiple receive groups, positive radio kill, di- 
aled number display. turbo speed dialing 


Tripp 
Lite 
BEATS 
Astron! 


s Caen 
T Teiateseatne 


Model TLC11 


AO AVAILABLE: 
LOW Profile Models 


Lower Prices! 
FREE Product! 


The quality you've come to 
trust from the makers of 
the isobar” surge 
suppressor and Tripp Lite 
UPS systems. 


and smart scanning for faster aceess in a 
busy system. The ST-865IC is compatible 
with existing SmarTrunk II logic boards and 
controllers and supports all standard 
SmarTrunk II features. It allows users to 
share a common pool of Irequencies to place 
individual calls, group calls and telephone 
calls while providing a wide range of man- 


agement features to the system operator. 
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Le : i] \ & WN a * 
I ripp Lile’s new TL TL and TLC 


1] Trim Line DC Power Supplies 
offer a low profile design with a 
footprint that matches the most 
popular radios on the market, 

* Compatible with Motorola 
Radios, GE, EF Johnsen and 
mare 

© TLCT1 features an enclosure for 
integrated base station look and 
protection 


For dealers, Tripp Lite provides 
outstanding customer service 
before and after the sale. Best of 
all, Tripp Lite Trim Line DC 
Power Supplies earn you more 
profit per amp than Astron 
models. Compare Tripp Lite 
quality, service, and support to 
Astron and we think you will 


agree-the clear choice is Tripp Lite! 


Model TL11 


FREE 1 11 with initial stocking order. 
Gall for details! 312/595-4575, ext. Radio Division 


_~ vane 
TRIPP LITE 


POWER PROTECTION 


500 N. Orleans, Chicago IL 60670 

Tel: 312'755-8741 

Fax: 312/644-6505 FaxBack: 312,755-5420 
E-mail: into%strippiiia &mcimail,com 

Web: http:4rigplile.com 


Quality 


System 
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ISM band wireless data antennas 
only need small ground plane 


New end-fed an- 
tennas, models 
ASPG9I8 and ASP- 
G919, from the An- 
tenna Specialists 
Division of Allen 
Telecom are based 
on an elevated- 
feed design, The 
halfwave collinear 
array antennas re- 
quire only a small 
ground plane or 
bulkhead mounting 
bracket for optimal 


‘performance. The ASPG918 model pro- 


vides 3dB gain for 902MHz-960MHz 
applications, while the ASPG919 offers 
5dB gain for higher gain requirements in 
the 890MHz-960MHz range. Both anten- 
nas are suitable for wireless and mobile 
data network applications in corporate. 
medical, education and other campus 
environments, 
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Remote site monitor provides a 
14.4kbs modem, voice synthesizer 


The ProTek jr remote site monitor from 
PageTek provides a 14.4kbs V.32 modem 
with integrated voice synthesizer. It also 
provides improved lightning protection 
with self-resetting fuses and optional sec- 
ond and third RS-232 ports. The monitor 
features expanded status reports to voice 
and alphanumeric pagers and full ANSI 
terminal support. The monitor alerts upon 
a return-to-normal event. It has the ability 
to store, modify and download program- 
ming from a laptop. 
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Data terminal provides text-to- 
speech conversion, backlit LCD 


Wireless Links’ Acknowledger is a 
one-piece mobile data terminal with text- 
to-speech conversion. The Acknowledger 
includes an integrated wireless radio 
modem from Ericsson. Weighing 14.1 
ounces. the terminal meusures 
6.5" 3.5" 1.2" and features a backlit 
LCD, a full QWERTY keyboard and an 
RS-232 port for expansion. A user can 
attach the terminal to a bar code reader. 
GPS terminal, printer or signature cap- 
ture pad. Designed to meet the specific 
needs of the transportation. courier and 
field service industries. the terminal can 
be used as a portable device or in a 
vehicle-based docking station. 
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Confirm your presence at 
the largest event on 
telecommunications, 
_networks and Internet in 


Latin America! : 
Don't miss 


THE TELECOMMUNICATIONS EVENT 
8th INTERNATIONAL TRADE SHOW ON 


TELECOMMUNICATIONS, NETWORKS & INTERNET 


8th INTERNATIONAL CONFERENCE ON 
TELECOMMUNICATIONS, NETWORKS & INTERNET 


31 MARCH = 
=— 3s APRIL 


1998 


EXPO CENTER NORTE 
SAO PAULO 


BRAZIL 
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Rio de Janeiro 

Rua 13 de Maio 44/10 andar 

CEP 20002-900 * Rio de janeiro * R) « Brazil 

Tel.: +55(21) 533-3387 * Fax: +55(21) 262-7781 
E-mail: hetrj}@embratel.net-br 


H&T CONGRESSOS E FEIRAS 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


» Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


Wenther Radio ‘ 
_ 


bic so 
Merint 


U,LS. Patents 5,444,433 - 5,574,999 - 0,377,795 
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RADIO & CELL PHONE 
NYLON CASES 


* Stylish Cases for Tough Field Use 

* Competitive Prices, Profitable Sellers 

* A Wide Selection for Any Need 
www.raineinc.com 


— DEALERS ONLY — 


6401 South Madison Avenue 
P.O, Box 4230 
Anderson, Indhana 46013-0240 
Tel: (765) 622-7687 
Fax: (765) 622-7691 


Call for a Free Catalog 
TODAY! 


1-800-826-5354 
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New products 


Mobile data communications system works as single provider 


Dataradio’s VISlink product line helps 
departments increase officer effectiveness. 
efficiency and safety in the field. VISlink 
offers a complete “system in a box” that 
includes all software, hardware and related 
engineering and implementation services. 
VISlink systems are based on Dataradio’s 
vehicular information solutions (VIS) 
technology, which has been incorporated 
into more than 300 systems comprising 
more than 30,000 vehicles. VISlink pack- 
aged systems, PS2000 and PS2001, include 
NLETS and NCIC database access, status 
indication, free-form messaging and email. 


Programmable handhelds 
go narrowband, wideband 


Uniden Private Radio Communica- 
tions’ hand-held radios have the ability to 
scan as many as 16 channels. The SPH51 
and SPUS1 are programmable for 12.5kHz 
and I15kHz narrowband or 25kHz and 
30kHz wideband frequencies. The units 
come standard with a wall-charger adapter 
and are MIL-STD-810E-compliant, The ra- 
dios have been designed to look and feel 
sleeker, round and comfortable in the hand. 
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Measurement tool supports 
decoding for forward channels 


A paging drive test and measurement 
system, the PageTracker Elite from 
Grayson Electronics Division of Allen 
Telecom is for the design, verification, 
optimization and maintenance of 
narrowband PCS paging networks. The sys- 
tem supports decoding for forward control 
channels for Motorola’s Inflexion with re- 
verse channel decoding available in the near 
future, Support for Reflex and Flex proto- 
cols is also coming. The Windows 95-based 
system runs on Grayson’s modular main- 
frame, which supports single or multiple 
instrument grade receivers. Features include 
a real-time map that displays vehicle posi- 
tion as well as logging and playback of 
measurement parameters and messaging. It 
logs frame RSSI and BER and provides full 
message decoding on the forward control 
channel with reverse channel decoding 
available in a near-term release. 
PageTracker Elite also features a message 
window that displays all messaging on for- 
ward control channels for Inflexion. Future 
releases will have receiver site coverage 
mapping and a spectrum analyzer window 
available. The system uses an open log file 
format and internal and external GPS with 
dead reckoning. 
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The PS2000 provides a standard set of pre- 
formatted inquiry forms that enables offic- 
ers in the field to quickly check tag, driver 
and stolen vehicle information for all driv- 
ers. A “hit alert” feature provides warning 
notices for officer attention. The PS2001 
is for rapidly growing jurisdictions and is 
based on a technologically advanced, 
highly scalable message switch. PS2001 
also provides terminal emulation that al- 
lows portable computers to be used in 
place of MDTs with either keyboard or 
pen-based operation. 
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GPS microstrip antennas offer 
tracking, positioning capabilities 


The Hirschmann GPS antenna is a 
Microstrip antenna with an active 26dB- 
gain, low-noise amplifier for the recep- 
tion of GPS signals, The antenna 
integrates a GPS antenna patch and a 
GPS amplifier in one housing and 
mounts on the vehicle's rooftop through 
either bolting or magnetic configura- 
tions, This active antenna unit connects 
to a GPS receiver to access the satellite 
system that provides three-dimensional 
positioning and timing signals anywhere 
in the world. Used in conjunction with 
other support equipment. the GPS an- 
tenna supports such applications as ve- 
hicle tracking, navigation. emergency 
reporting, security, thelt prevention, re- 
mote diagnosis, precision liming, inter- 
val measurement and synchronization. 
For cellular users, the Hirschmann GPS- 
cellular dualband antenna combines a 
Microstrip antenna with a removable 
quarterwave whip for the cellular or 
SMR bands. The device consists of two 
independent antennas with a separate 
feed line for each band, This antenna 
offers the same tracking and positioning 
capabiliues as the GPS antenna and can 
be used with either a cellular phone or 
SMR. Models include cellular coverage 
for the AMPS (North America) and 
GSM (European) bands. GPS coverage 
is centered on the LI (civilian) band. 
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RE design_professional.......__ 
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RF DESIGN '97 CONFERENCE SESSIONS 
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_ © See the newest product innovations. The RF Design 97 conference program brings you up to date on 
the latest industry dev elopments and provides new tips and ideas 
you can put to work right away. 


| © Expand your technical knowledge. F 


© Meet the industry s top experts in RF 


RF DESIGN 97 SEMINAR SERIES 
design. 


In intensive full-day sessions, the RF Design Seminar Series 
: provides design engineers, engineering managers and other RF 

Seminar Series: September 10-12 : professionals with the continuing education they need to stay 
| Conference: September 11-12 ~~ ahead of the changing marketplace. CEUS are available ori specific 
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RF DESIGN '97 PRODUCT APPLICATION SHOWCASE | 

A highlight of the show jis the premiere! of the RF Design '97 
~ Product Application Showcase: Invited exhibitors will make New 

Product Announcements, present Product Application Design 
Seminars and conduct Product Design Tutorials in an exciting new 
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DSPatch 


THE Worip s Most 

ADVANCED DIGITAL 

SWITCH FOR VOICE 
COMMUNICATIONS 


tilities, airlines, railroads, 
public-safety, military and 
other government agen- 


FEATURES 
INCLUDE: 


cies worldwide have come to rely User configurable 
on Avtec for advanced, high- ie 
: : Conventional or 
CApACIEY cOnso}e solutions for hed raiio 
integrated radio/telephone sys- eene cee cen 
‘ with c 

tems, DSPatch is a color touch- queue 
screen console system that 

z ¢Multi-format 


employs Digital Signal Processors paging 
(DSP's) at every line and worksta- 
tion. Its distributed architecture 
ensures instant responses, even in 
large systems, DSPatch maybe 


Simultaneous 
conferences 


@ Many more 


DSPatch32, a 
configured to support from 32 to 32-port system, is 
1,024 external lines or operator  gygilable for small- 


workstations, er applications, 


Call, fax or write for additional 
information or a budgetary proposal. 


Avtec 


4335 Aucusta HIGHWAY 
Gi_pert, SC 29054 USA 
(803) 892-2181, Fax: (803) 892-3715 


Circle (75) on Fast Fact Card 


76 Mobile Radio Technology September 1997 


Cockson 


McNamara Zimny Parshley 

One former and one current FCC employee are recipients of 
the Marconi Memorial Gold Medal of Achievement from the 
Veteran Wireless Operators Association, Fords, NJ. Robert 
McNamara, former chief of the FCC Wireless Telecommuni- 
cations Bureau Private Wireless Division, is one of the recipi- 
ents. McNamara is director of regulatory technology and com- 
pliance for Nextel Communications, McLean, VA. Alexander 
Zimny, director of the FCC Compliance and Information 
Bureau's New York office. is the other recipient. 


Paul Parshley, vice president of Wayne Kerr, Wobum. MA, 
advances to worldwide managing director 


Mark Cockson, marketing and strategic business develop- 
ment manager at Centurion International, Lincoln, NE, advances 
to director of strategic business and market development. 


David Distler departs Trilithic. Indianapolis. to join Bird 
Electronic. Franklin, IN. as midwestem sales manager. 


Changes at Geotek Communications, Montvale, NJ, and its 
subsidiaries, Geotek USA (domestic operations). Geotek Tech- 
nologies (manufacturing). Geotek International Networks (for- 
eign operations) and a newly formed, yet-unnamed mobile data 
business unit: 

Jonathan C. Crane. president of Geolek Communications. 
steps down as an officer and board member. becoming a con- 
sultant to the company. Yaron Eitan, chairman, takes on 
Crane's former responsibilities. Robert A. Kerstein, Pocket 
Communications’ former chief financial officer. takes the same 
position with Geotek Communications. He replaces Michael 
Carus who held the position temporarily, and who resumes his 
role as vice president, corporate controller and chief accounting 
Officer. 

William A. Opet, senior vice president of the parent com- 
pany. becomes president of the mobile data business unit. 

Zvi Peled, once the president of Bogen Communications 
International. becomes president of Geotek Technologies. 


Jon N. Peterson, C.P.A., departs Shared Technologies- 
Fairchild, Chantilly, VA. as vice president of finance to join 
Comsat RSI Plexsys Wireless Systems, Washington, DC. as 
vice president 


Thomas J. Langan, director of planning and profitability at 
Ram Mobile Data, Woodbridge. NJ. is promoted to vice presi- 
dent, wireless devices and systems. 


Steve Aldinger, vice president of Celwave, Marlboro, NJ, is 
named to the Radio Club of America board of directors, 
Aldinger fills the remaining term of Archibald C. Doty Jr., 
who resigned. 


Brenda Maxfield, manager of media relations for the Per- 
sonal Communications Industry Association, moves up to di- 
rector of communications. ‘ih 


L iterature 


Book describes communications 
transmission and signaling 

The book Trans- 
mission and Signal- 
ing Basics from 
Intertec Publishing 
delves into the sci- 
ence of communica- 


Book reviews the consumer electronics industry 

The Consumer Electronics Manufac- and information, integrated home systems 
turers Association’s annual review of the and accessories. The book also includes a 
consumer electronics industry, U.S. Con- detailed history of the industry, a list of 
sumer Electronics Industry Today is a 120- CEMA members and contact information 
page book. It includes highlights and up- for related associations. All statistics in the 
dated statistics from 1996, along with alook book were compiled by CEMA’s market 
ahead to future trends. The book is com- research department and its market activity 
tions transmission: posed of chapters on video, audio, mobile — report program. 
how voice and data’ electronics, multimedia, communication Circle (354) on Fast Fact Card 
messages, analog 7 
and digital, are tech- 
nically constructed 
and how they change when sent from point 
A to point B. Opening with a definition of 
sound and data, the book continues with 
great detail on how messages change from 
voice to analog and text to digital. It in- 
cludes discussions on the effects their 
transmission has on their structure. It cov- 
ers everything from the basic fundamen- 
tals of sounds to baseband transmission. 
The book discusses digital transmission 
and the way it relates to fiber optics, sat- 
ellites and other areas of telecom. It exam- 
ines the latest in transmission technolo- 
gies, SS7 architectures and their role in 
public networks. 
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TRANSMISSION & SIGNALING {/ 


Catalog includes coaxial products 
Flexco Microwave’s 1997 catalog is for 
commercial markets. It highlights Flexco’s 
product applications as well as the 
application-based product lines, Products 
include: the SLL series (super low loss), 
the Performance series, the kW senes, the 
S series (semi-flex seamless), Ultraflex 
small diameter cable and custom products. 
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Our Radio/Intercom Systems have... 


Interim standards define 
conformance to Project 25 

The Telecommunications Industry As- 
sociation (TIA) has published two mterim 
standards, “Project 25-DES Encryption 
Protocol,”” and “Conformance Test for the 
Project 25 DES Encryption Protocol-New 
Technology Standards Project-Digital Ra- 
dio Technical Standards.” The Association 


of Public-Safety Communications Offi- cost not corners. with EMS 
cials-International (APCO), the National Headset has PTT and volume control; vehicles. Offers 
Association of State Telecommunications simultaneous 


Directors (NASTD) and federal govern- 
ment agencies will be issuing common 
system standards for digital public safety 
radio communications (Project 25), TIA 
has generated standards, interim standards, 
specifications and telecommunications 
systems bulletins that define equipment 
and processes necessary for implementa- 
tion of the Project 25 standard. 
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Performance Designed In 

Meet NFPA standards with the best sounding noise attenuating headsets available, headsets 
that can also be used with your portable radios. Engineered RFI/EMI and ground loop 
protection. Product reliability developed through 22 years experience justifies our two year 


warranty, a benchmark for the industry. 


System 900 
Asingle radio model 
with basic features culs 


System 930 
A dual radio system 
designed for use 


uses standard 1/4" 

phone plug. —a transmission, balance 
: controls, intercom mute and more. 
Cost Designed Out 

All models are fully-assembled and easily installed. Our full line of single and dual radio 
systems ensures that you receive needed performance for the lowest cost. 


SOUND IDEAS FROM 


COM 


CORPORATION 


Also Available: 

System 1300 with Split Audio for ARFF vehicles 

* Pumper Panel/Driver Headset for vehicles not 
requiring intercom systems. 


1400 N. Shoreline Blvd. * Mtn. View, California 94043-1385 « Tel: 1-800-966-1034 * 650-965-8020 
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* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS 
e VOICE GUARD CERTIFIED « 
© MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS 
Route 2, Bax 338€ « Lynchburg VA 24501 


ERICSSON 2 804-237-3427 


MTROTT 


COMMUNICATIONS GROUP 


RAYMOND C, TROTT, P.E. 


President 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 © Fax: 972/580-0641 


MOTOROLA 
RADIO RENTALS 


¢ MT1000, GP300, P200 

* Intrinsically Safe 

¢ Full Line of Radio Accessories 
Mobiles & Repeaters 

° 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDAG2303 
PHONE: (904) 224-4451 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.-E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 


Manufacturers’ reps 


D H Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Paut Denwart - Carrout HoLuNGSswORTH COMPANY 


6015 Lohmann's Crossing, Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 [iz ei Perr erei) 


os ‘op Quality * Low Cost 
* Overnight Delivery Anywhere 


[COMMUNICATIONS 
800-822-MOSS 


SMALL COST... 


BIG RESULTS! 


MAT Classifieds 
Call: 800-347-9375 


Employment 


TECHNICIANS & SALES 
REPS NEEDED 


¢ SOUTH FLORIDA AREA «¢ 


E.F. Johnson Dealership needs sales 
reps & experienced LTR Technician 
with management ambition. 
Excellent salary & benefits. 
Send résumé to: 


Mobile Communications Service 
of Miami Inc. 
9401 N.W. 106th Street, Suite #111 
Miami, Florida 33178 
(305) 882-1664 ® Fax (305) 882-1655 


Radio Technicians 
Motorola MSS/Full Line Dealer of 27 years 
has immediate openings for 2-Way Bench 
and Field Technicians. Must have 4 years 
experience in installation, maintenance 
and component-level repair of major brand 
communications equipment. We offer ex- 
cellent salaries and competitive benefits 
package. Factory Training Provided. Mail 
or fax résumé to: 


First 


Communications 
P.O. Box 2234 * Tallahassee, FL 32316 
Fax; 904-575-2867 


TWO-WAY RADIO TECHNICIANS 
Needed to maintain Communications 
Trunking systems, and other ancillary 
equipment in the Atlanta area. 3-5 years 
experience in repair of land mobile two- 
way radio, consoles, CEBs. Must be FCC 
or NABER certified. Full benefits, com- 
petitive wages, and factory training 
provided. Send résumé ro: 

ATLANTA COMMUNICATIONS CO. 
1270 Techwood Drive, NW 
Atlanta, GA 30318 
Attn: Service Manager 
Fax: 404-875-1691 
E-Mail: THERADIOMAN@MINDSPRING.COM 


We Rent Headsets... 
And Radios, Too! 


* Dealers Welcome 


+ Daily, Weekly, 
Monthly Rentals j 
* Motorola Radios ! a) 


*RaceTRAC Headsets 


1-800-272-7111 


RACING ELECTRONICS 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 
Send resume to: 


1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC, 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 
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Classifieds 


Employment 


iy with your mind. 


Sophisticated software systems, from lasers to robotics, and the people who can 

make it happen, help FedEx move 15.3 million pounds of packages, daily, You will 

ensure responsible and proficient maintenance for our telecommunications, computer 
systems and related data, voice and radio systems. Travel is necessary. Positions are avail- 


able in Los Angeles, CA; Danbury, CT; and Columbus, OH. 


SERVICE TECHNICAL REPRESENTATIVE 


Successful candidates will have: 


* Four years of experience in field installation and maintenance of radio and computer equipment including 
radio repeaters, antennas, modems, data line computers, cable plant, LAN and CRT's 

* An associate's degree/equivalent in Engineering, Electronics or Computer Science 

¢ FCC general radio-telecommunications license or NABER/PCIA certification 

+ Familiarity with low and high band, Motorola mobiles and repeaters and test equipment 

* An understanding of PC and a knowledge of MS-DOS and UNIX 


© Strong interpersonal and communication skills 


Candidates must be at least 21 years of age ard must not be color blind. Must be able to operate FedEx vehicles in compli- 
ance with established policies and practices, The ability to lift 75 lbs. and maneuver packages any weight above 75 Ibs. with 
appropriate equipment and/or assistance from another person is necessary, Health and safety monitor required, 

FedEx offers an excellent salary and exceptional benefits package. If qualified, please indicate geographic preference and 
send your resume, Salary requirements and copies of either FCC or NABER/PCIA certification (must be included for con- 


sideration) to: 

Federal Express Corporation 

Attn: Technology Services/SKS 

800 Newport Center Drive, Suite 600 

Newport Beach, CA 92660 

We are an Equal Opportunity Employer, M/F/D/V, 


Together 


COMMUNICATION 
TECHNICIAN 


Continous Testing 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3,461-$4,192 per month, includes 
County contribution to the Public 
Employees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee’s regu- 
lar contribution of approximatey 7%. 
Excellent benefits. 


For an application, 
please contact: 
Sue Jennings 
(408) 299-2711. 


Equal Opportunity Employer. 
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Federal Express 


Package. 


LEAD TECHNICIAN 
Motorola MSS of 30 years has immediate 
Ppp reanty for hands-on Lead Technician. 

ust be proficient in field service, installation, 
programming and repair to mobiles, base sta- 
tions {2-way and paging), repeaters, 
portables, remotes, consoles and related an- 
tenna systems (no tower climbing). FCC |i- 
cense and/or NABER certification a plus. 
Competitive salary and benefits package. 
Send résumé (mail or fax) to: 
Ralph Thomas 
Comm-Tronics Inc. 
120 Roesler Road 
Glen Burnie, MD 21060 
Fax: 410-768-9365 


COLORFUL COLORADO 
MOTOROLA TECHS/SALES 


Progressive Full-line Motorola Dealer/MSS 
Seeking Qualified Technicians & Sales Personnel 
For Pueblo/Colorado Springs/Denver 
New Motorola SOOMHz Backbones 


Send Résumés with salary requirements to: 
COMMUNICATION SOLUTIONS INC. 
ATTN: Olen Me * Ph: 719-578-8435 
olorado Springs, CO 80907 


Wireless Opportunities 
MULTIPLE OPENINGS ! 


ENGINEERS 


TECHNICIANS 


Autoplex 1000 Switch 
Series I, Series Il Cellsites 
MTSO, 5 ESS 


« Installations * Optimization * Maintenance 
@ 1 Year or More Assignments 
+ Paid Weekly 
+ Benefits, 401K available 


773.774.0001 


FAX: 773.774.5571 
6584 NW. Hwy Chicago, IL 60631 
email: FScontract@ aol.com 


Call or send resume to: om 
FIRST seppclle a 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
* RF Engineers & Managers 

» Cellular Techs & Mgrs- 

« Paging & Two-way / SMR Techs 

« Facilities / Interconnect Engineers 

* Site Acquisition & Zoning Mgrs. 

¢ Construction & Project Mgrs. 

* Executives / VP's / GM's 

* Marketing & Sales Mars, / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
* Managers *Sales Technicians * Engineers 
Employer Inquiries Invited 


=. Communication Resources, Inc, 

y” The Communication Personnel Specialists 
P.0. Box 141397, Cincinnati, OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail, Careercom@AQL.com 


SCI provides integrated solutions & on-going sup- 
port to the wireless and cellular marketplace. We 
currently have Domestic and International 
projects in the following areas: 


* Microwave 


* Optimization/Tuning 
* PCS * GSM 


* RF Systems = *_ Autoplex 

* Propagation + Networking 

* Deployment * CDMA/TDMA 

* Domestic & Int’l Field/Customer Support 
* Switch/Software/Protocol Development 


For immediate consideration, email or 
fax your resume to: 


S CI 4736 Main St, Suite 7 MRT 


Lisle, IL 60532 
Fax: 630/960-2993 
EOE E-mail: sci@interaccess.com 


Classifieds 


LITHIUM-ION BATTERY & PRECISION QUARTZ PA 


LITHIUM CAR CHARGERS CRYSTAL Ss 


I 

I 

I MGTOROLA ° NEC UNIDEN 
I 0’S OF FREQUENCIE 

I STOCKED & READY TO SHIP! 
I 
l 
l 
I 


DECADES OF CRYSTAL MANUFACTURING 
FULL QUALITY CONTROL & AGING PROCESS 

mi * ALL SIZE ACCOUNTS SERVICED aqme 
~~ asoman Lithivm-0 hanger *LARGE QUANTITY SPECIALISTS 
New Plug-in charger designed with 6O0me Battery Priced ain «= hbepeggeeee naire: i e¢ CONTRACT PRICING AVAILABLE 


Oulput specitmally lor charging Litium-ion 50% less than OEM spatially for Lalbium-ion & 


_ nee AESGOOL Lses00DG Ni Bares, PHL L CD’S CODE ORIGINAL 
MMUACCELE ELECTRONICS, INC. (562) 809-5090 FAX (562) 809-1248 ° BREAKERS ° PROGRAMMERS 


Se ee 
MAXON ¢ INTEK * SAMSUNG ¢ PAGEROLA © SHINWA 


PAGECORP INDUSTRIES 
1-800-957-8 70Orrrisasen 


Int'l Calls & i 714-721-1621 © Fax: 714-721-1030 ° www.pagecorp.com 


ompany Checks & Major Credit Cards Welcome! 
f ry Customer Service for a Parts + Pricing Handbook! 
Circle (100) on Fast Fact Card 


Learn to Recrystallize, 


Align and Test Motorola Pagers 
From The People Who Make Them! 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing. $375.00 
Call or write Mobile Training Institute 

for free information: 


P.O. Box 8278 
Lumberton, TX 77657-0278 
(409) 755-7838 


fT oarn About veveeenees 


S © Test ond Programming Equipment Set-up 


M essage Tracker ™ * Test and Replace LCD's, Vibrator Motors and Switches 


Paging System Monitor 
Version 3.1 

* Decodes FLEX'™, POCSAG, und Golay 

* Also available without FLEX option 
* Auto Format and Buud Rate Detection 
* Summary Statistics 
* Disk Logging and Online Review of Data 
* Text Search. Capeode Filtering, and Alarms 
* Runs in DOS and Windows (3.1 or bigher) 
* Used with modified receiver and computer 


* ¢ The Basic Operation of a Pager and Paging System 
* Availability of Motorola Accessories and Parts 


* Motorola Services, Warranties and Technical Support 
Resources available to You 


Pager Care Fundamentals 

Video Program Kae i> 
4 Volume VHS Video Set & TRAINING “ 
Just ‘295" US Dollars * PACKAGE » 


Purchase Both Video & 


plus shipping Training Class 
SAVE 575” 


a Te 


* Mintrnum System Requirements 
* 66 MHz 486 for Windows 
* 5) MHz 486 for DOS 
* RS-232 [6550 Serial Port 
K & L Technology 
P.O, Box 460838 
Garland, TX 75046-0838 
Phone/Fax: 972-414-7198 
E-mail: KLTsupport@aol.com 
hitp:/‘members,aol.com/K1.Tsupport 


TO ORDER CALL: 
: PAGING TECHNICAL LEARNING SERVICES 
ee fe: PHONE: 561-533-3601 
) PVleyge)- 12) mW : FAX: 561-582-9486 


FLEX 0 trade hath a Mala 
Mende Thacher Se wjnleedark nd eA Le cTEGNagy 


For advertising information Circle (101) on Fast Fact Card 


COLOR COLOR COLOR COLOR 


Contact: Michele Greer 
800-347-9375 
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Classifieds 


MOTOROLA 


Authorized Paging 
Systems Dealer 


We feature on-site customer owned paging 
systems ond pagers fram Motorola 


, + AOE! 


i fT 


PCA PAGERS . Best Selling! 


we Billing / ri Software 
Starting at $349.95! 

Call for Free Demo 888-341-0600 

BAM COMPUTER SOLUTIONS inc. 909-468-0687 


Equipment for sale 


NOW Featuring TELEX 


We Feature a Full Line of 
Headsets and Ear-mics 
HOLESALERS * We carry a large variety of Brand names such as: 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 

Maxon, Midland, MX-COM, Tekk, Telex, 
TCC, TPS, Vertex, Relm, Ritron, Cable. 
* We have Flat Rate Repair Service. 
* We Do Installations of MX-COM boards 
* Your One Stop Warehouse for All Your 
Communications Equipment Needs. 
* Wholesale Prices to Dealers Only 


Re 


Fy CATIONS 


YA RCW IS NOW ON-LINE }Y 
FREE for qualifying dealers. Call or Fax 
Request for FREE Software & Access Code! 


(800) 726-9015 ¢ (612) 884-8352 
24 Hour a Day FAX (612) 884-8356 
CHECK US OUT ON THE WEB TODAY 


http: Awww.radiocomm.com 


Circle (103) on Fast Fact Card 


CELLULAR & PAGER LABELS 


eo Labels for pagers, cellular phones and two-way radios 
a <r oe with your company’s logo. Warranty labels for batteries. 


xX Bar-code printing systems. 
Call us for free samples 
ADVANCE LABEL & TAG 
=> 
A 1725 N. McDonald St. 
L~~ Ye McKinney, TX 75069-8230 
1-800-466-5345 FAX: 972-548-2518 972-542-5345 


“Our years of experience are your best Insurance” 
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Wireless... 


Technically, we are on 


WE BUY & SELL USED PAGERS 
1-800-336-6825 


Buy & Sell Used Pagers 
Lowest Flat Rate 


Used Pagers Wanted 
Fast, st, Express Toned 


D&L Communications, 3512 Cavalier Or.» Fi. Wayne, IN 


>PrrPPprp 


Equipment wanted 


WANTED 
Used Service Monitors 


Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


WANTED 
USED SERVICE MONITORS 


IFR/MOTOROLA/MARCONI 
408-929-2244 / FAX: 408-929-0962 
CALL ME LAST FOR BEST CASH PRICE 


Bag & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


Remote... Control... Anything... 


products. 


solid ground. You have 
the wireless application, 
we have the solutions. 
Wenow have Flex 
capabilities in all of our 
SOURCE. 
303-337-481 | 


lax 303-337-3084 
http//www.pagetap.com 


PageTap, Inc. 


tele. 


THE WIRELESS 
CONTROL 


Classifieds 


Equipment for sale 


BUY & SELL: 
LTR-800MHz & 9OQOMHZ EF Johnson + Kenwood « Uniden 
MOTOROLA 


UHF ¢ VHF * 800MHz * SOOMHz _ ; 
* Mobiles « Portables » Repeaters «Amplifiers * Paging Transmitters 


-800-786-2199 
ERLING 203 N. Chestnut Street * Mckinney, TX 75069 


SSOCIATES, INC. ee ea 


Naticnwide Purchasing att Sales of Used 


ino-Way Radio Equipment www.usedtwoway.com 


BUYING ERICSSON-GE EQUIPMENT 

CALL OR FAX FOR QUOTE 

ZETRON Model 46 GEMARC. 

PD 686-6 VHF duplexers .... 

$825 Systems Controf head .. 

RANGA Delta EDAC table-top station .. 99 

PE/MPX/PMI] new parts ...-.-rcsereresrseceres call with P/N 

PC202S VHF PCS portable winew wes 85 

MTL UHF 4w portable wicharger .. 

MP! UHF 4w tech. special As 

MPI 8-unit multicharger, checked 

RANGR 450-470, 100w, less accessories 

DELTA-SX VHF 110w, less accessaries 

DELTA-S VHF 110w, less accessories . 

DELTA-S 450-470, 100w. less accessories ........ 

DELTA-S 42-50, 110w, less accessones ............ 

DELTA-S 42-50, 60w, less accessories 

MVS contro! panel 16-channel, scan ........ 

MLS-I contrel panel 8-channel, sean... 

MLS-1 control panel 16-channel, no scan... 

PCS PLS MPI epaaket 1 mic, ., - 

MPA/MPD speaker mic. 

MAK speaker mic . 

DSTAQ1 MVS desk- “top station - 

MASTR | C-500 8-channel, w/scan ... 

MASTH II C-500 single channel 

MASTR I! 150-174, 100W , no accessones 

$-990 128-channel head, We 

CH6SA1 MPA 6-slot charger NEW .. 

MPS/MPR/MPX/MPUMPD Chargers ... aide 

NEW LONDON TECHNOLOGY | 
231 Old Timberlake Road + Forest, VA 24551 
Tel; 804-525-0068 ¢ Fax: 804-525-0078 
www.newlondontech.com 


RADIO CONSOLE FOR SALE 
Six-year-old Centracom Series ||+ 


Two-peosition button and LED console in 
good condition. One MCP, 17 audio 
CCMs, four aux. I/O CCMs, on three 19- 
inch rack-mount panels and three speak- 
ers per position. The CEB consists of 
three card cages with 18 BIMs, two OMIs, 
five aux. I/O boards and associated 
power supplies, punch blocks, etc. Elec- 
tronics only, no furniture. 


Call Capt. Workman 
Laguna Beach P._D. 
(714) 497-0389 for more information. 


Ve 


forthe ultimate in 
all weather, 
‘jmissioncritical: 
‘feliability, The 
Phantom”™ 
for highisk 
applications. 
X-act™ Saw 
delivers precision 
cus. 
Minnitennas™ for 
hand held data 


STATION IDENTIFIERS 


O) Morse code and Voice ID 
LJ 3 monitors and 3 timers 

4 Several models available 
QO Special prices for a limited time 


RACOM 800-722-6664 


216-351-1755 


Circle (104) on Fast Fact Card 
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Classifieds 


Equipment for sale 


ha ahi patible Meter rola” 


Tegra ming Equ pment 


| NOTE: Hardwuro Onty 
Sofware sola by Motorola" 
2d OT ONS re | ae P AS SP50......$99.95 
enema er LS Package Dea! Discounts..15% 
GPI00/P 110, HTSO/P 100, STX, 
Mm | Gemini, VISAR, JEDI, HT/MT, 
| SABER, SPECTRA’, RADIUS" 
MOBILES, MAXTRAC’, and More! 


= —— 
* Power | Charger Includad. mn eT 


* Runs for 8 ride 


\ 


IMPORTANT 


Referonce code nut 
Ordering Cat 


Ha 


COM-120B Communications 
Service Monitors 


Hutton also has a complete PA 
selection of powerful 
FR accessories! A - y | 


Atlanta Chicago Dallas Denver Harnsburg Seattle 
800-741-3811 800-435-9313 800-442-3811 800-726-6245 800-759-3031 800-426-2964 


Circle (106) on Fast Fact Card 


* BOARDS * STRIPS * ACCESSORIES ¢ ELEMENTS * REEDS» 


. . 

Ww 

a PCI — PEKAAR COMMUNICATION INC. e 

<x S$ Specials of the month $ Steve's back, ovina of sted Electronics Corp. < 

[ea §=6GE MP4 Portables 16-channel, 150+170 range SPECIAL $225 

La = MOTOROLA MAXAR Mobilas—ni-band, 150 fange, with accessones e SPECIAL $65 bed 

bd GE DELTA S of SX Moblle—1}0w, hi-band, 150-170 range w/accessaries ... $225 Hit) 

a MOTOROLA MX 350 Portabies—Model H4d AAU 1140B 4 frag. TX-475MHz & x 472MHz | wibattory SPECIAL .. $50 0a m 

isl GE RANGER 150 Mobile—Hi-band 40w with accessories sso 

TT =6GE Custom MVP mobites, ni-band or low-band $65 

7 = =GE MPO PLS leathor cases. snom or lang NEW SS/each 

a GE PHOENIX Mobilo NSHH1W/40TB—Hi-band dual prorty scan/grey case with accessories $200 ca 
MOTOROLA MX 350 ConvertaComm chargers with cable . ‘ $18 
MOTOROLA HT220 Ponabie hi-band COMPLETE StS . 8 tor $100 


Catalog Available if you can’t find it, try us! Call (201) 772-0704 
*S$033u« SLNSW313 « S3IHOSS3ADDV + SdiH1S- squvog. 


*BUY 
*30VuLe 


WANTED: USED TEST EQUIPMENT!! 
Sale: IFR 1500—S6.500. 1200S—S6,000, 1100S — 
$4,200, 500A—-$3,900; Motorola R20010—S$5,900. 

R2600C—$7,900, R2008C—-$3,200, R2210A—$3,900, 
A2600C CBS—$17,900; Marconi 2957A—S$4,.200, 

2960D—$7,900; HP8920A—$9,900, HP8901A—$2_500. 
Synthesized 1000MHz Signal Generators: 

Marcon! 2022A—S1,800, Fluke 6060A—S2,500, 6080A— 

$3,900, 6071A—$2,900; HP5340A, 18GHz Counter— 

$1,900; Motorola R1151A, Flex Encoder—$975 

NEW Motorola MSR2000 UHF 100w Repeater—S2,900 
Trade in your IFA 1200Sfor a COM 120B—SCALL 
USED TEST EQUIPMENT WANTED!! 

mironix 

Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 

http://www. madbbs.com/amtronix 


SERVICE MONITORS 
FOR SALE 


® Marconi 2955/2957A service monitor .. 


COMMUNICATIONS SIGNALING 
Call 800-423-2565 or in CA 805-251-2244 
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BUY -SELL - TRADE 
| Quality used equipment such as Motorola, ° 
G.E., EFJ, Midland, Radius, Etc. Contact | 
us when you need equipment or when you = 
have something to sell. Replacement | 
' parts and units of all types available on | 
short notice. ; 
GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. 


1629 B North 31st Avenue 
Melrose Park, IL 60160 


Tel, (708) 681-0300 
FAX (708)681-9800 


MOTOROLA 


Radio Rentals 
* KENWOOD also 
available 
* FM approved, 
Intrin. Safe 
* VHF, UHF. 800MHz 
* HTIOOO, P1LO, Visar 
* DEALERS— 
Call for price list 
and brochure 


800-614-6500 


SMMUNICATION SERVICES, [NC 


LOW BAND SPECIALS 42-50 
GE: 110 Watt Rangers w/3550 
110 Watt Delta-$ w/$550 
110 Watt Execs & Mastr Il 
250 Watt & 110 Watt Mastr Il Bases 


MOTO: 


110 Watt Maratrac A2/A3 
110 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 


Orders: 800-456-5548 
Cd oF 98) 9 Local: 307-265-9500 
FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


SERVICE MONITORS 
FOR SALE 
MOTOROAL R-2001/A $3,900 WAVETECK 3008 ... $2,800 
MOTOROAL R-2002/B . 4.300 WAVETECK 3000S .. 4.000 
MOTOROL 1-2008/¢ ...... 4,800 WAVETECK 3100s ... 5,000 
MOTOROLA A-2200/8 ... 3,800 CUSHMAN CE-SO-At ... 3500 
MOTOROLA R-2410/8 ... 5,500 CUSHMAN 4000 ..., 3,500 


IFR 500-A 3,900 STABILOCK 4040... 5,500 
FR 1000-A ..-- 2,800 STABILOCK 4031 _. 10,950 
IFR 1000S ---- 3,800 STABILOCK 4922 .. 2,900 
TER 1500 cesses 2,900 MARCONI 2955/2957 _.. 5.500 


IFR 1600 ....... 22, 000 . 6,200 


RF IMAGING & COMMUNICATIONS 
408-929-2244 FAX: 408-929-0962 
HTTP://WWW.BEST.COM/~RFIMAGE 


VFR 1200-8 voce 


Classifieds 


Equipment for sale 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Equipment List Once 


20 MOTORLA Shimart 2000 96-channel velh hat-stadlyy oer wo. $2000 8.0 
412 2.1912 2138 2 186, 2.1816, 2.1206 ane others 
i $100) 220 
$100 ¢a.0 
- von STDD 80.0 
GRANGER it z. 300 Channel madems ‘with FGM Sipnating$|25 vio 
itnese ire wilh the white pull handle ark! dip sevich programming) 
H2 wach hat-standby SLOO0 41.0 
$s wath pigg-type tear connections $100 20 
MOTOROLA SymtarX 9000 mobiles 162w VHF $400 22.0 
DIRECTOR ff pagers with chargers UF... .. won 920 81.0 
LAHSE 12424 ilar panels d si 00 02.0 
MC-400 Channel madems = é 
6 ITT A326 6GHz with not-stangby $*.000 <2 
6 FARINON FLI-2 1 7-1.9GHz |non-ste -ndy $600) wan aici 990 ea 
1000 Assoriey TELLABS telecom signaling madulns 
5 GTE LINKUAT 464 channel madums 
ROCKWELL channel modems 
1} Shelves (aec-o9 $125) stan-up $150 ea 
400 Term cards $50 e3 
MOTOROLA Maxtrac 800 B-t $225 ea 
TMX 8415 an MDS Gmark bs sven S150 ta 
S MOTOROLA SYNTOR XX 100w UHE vow $300 ta.. 
DICTAPHOME 5540 20-channel lagging recorder w $1.000 
MOTOROLA Micar PL 33D... §! 900 
MOTOROLA Mirek 42. PL 6Ow $125 2a 
STX ConvertaeCam with RF amp. speaker, microphone BOOMH2 $250 wa 
MOTORGLS Duector Pager with chargur and reads LF (oes ol 10—$75) (all Int $100 
GE Master II 100w 42-50 with accessories vonsmoee SRO 0a 
© Now ListingsO 
Call Charles or James at: 910-769-2585 


yw 
MICROPHONES 
(Gooseneck, Minis & Desktop) 
CELLULAR & PCS HF KITS 
SPEAKER MICS 
PEIKER acustic, Inc. 
phone: 1-800-477-4332 
fax: 916-888-3772 
e-mail: salesusa@foothill.net 


VISIT OUR WEB SITE AT: 
http://www.peiker.com 


Quantity 


HAVE CHANGE-OVERS 
OT YOU FRUSTRATED 
& AND FUMING MAD? ; 


Tired of your 
installation not working, 

and wondering why? wy 

Tired of all the guess work? Sg 


EAGLE TECH INC, 
Let us be your problem solver!! 

All our equipment works right the first time. 
No guess work, with easy installs. 
Radio RAKs, Wig Wags, 
Behind-the-grille speaker mounts. 


Call and let EAGLE TECH help you. 


800-414-3245 + 618-462-3245 
Fax: 618-258-7044 


=n, 


15 GE. Phoenix SX UHF 16 ch., dual pri scan. DTMF 
aiVaiekgsace iat Seca eh cuppa eee NEAL fy cuayrab cova HR SREY 
15 G.E. Phoonix S 16 ch., OTMF mike, UHF $125ea, 


1 MICOR B91RCB3106 300w, 45MHz......... $975 
2 MOTOROLA L65BBB3100 on 151.8985 ..... $295ea. 
2 EFJ 800 repeater w/American phone ..... 5.500 


. $100ea 
31,975 
.- CALL 


30 G.E. MASTR II mobile, 30-36, 100w .. 
1 CUSHMAN Specirum analyzer CE15 . 

Lots of alder G-E. parts, ICOM, VERSTON 
Call DAVE at 800-500-8055 

Box 462 + Faribault, MN 55021 


AE-2.... 6 Memories 


High Speed DTMF Encoder 


* 2-WAY RADIO 
* BROADCAST 
* SECURITY 


* 6-26 VDC (a .5ma 
* 180 DIGITS 


e i e e 
Pipo* SGommunications 
Emphasis 1s on Quality & Reliability 
P.O. Bux 2020 * Pollock Pines + California + 95726-2020) 
CALL 916-644-5444 
or Fax: 9 16-644-PIPO (7476) 
INTERNET :75525 3273.7 compuserve.com 


* FIELD PROGRAMMABLE 


$79 


Qty. Pricing Available 


Call or E-mail for FREE 
detailed info sheet 


Circle (108) on Fast Fact Card 


HEAVYWEIGHT 
CHAMPIONS!! 


INDOOR SERIES 


¢ SHIPPED 
VIA UPS 


ve NEMA RATED 


vs MADE OUT OF 
OUR OWN 
ALUMIFLEX 


Rounded corners 

+ Powered textured finish 

fc Adjustable rails (front to rear) 
Two doors with locking system 
Available in: two heights... 
30 inches and 42 inches 
and three depths,..17 inches, 
25 inches and 34 inches 


D.D.B. UNLIMITED 
THE CABINET PEOPLE 


800-753-8459 


OUTDOOR SERIES 


ALUMISHIELD—Top cover protects 
cabinet from the sun's heat and 
falling ice 

Rails—Fully adjustable and 

alodine coated 

Doors—Front und rear doors secured 
with stainless stee] pudlocking handles 
Vents—Front and rear, top and bottom 
with filtered panels (included) 
Available in: three heights... 

50 inches, 62 inches and 78 inches 
and three depths...25 inches. 

34 inches and 42 inches 


Fans. A/C Units & 
Heaters Available 


Circle (107} on Fast Fact Card 


Handheld Repeater Controller 
Convert any handheld or 

mobile radio into a simplex or _ 
duplex repeater system. pe sve 4 
\deal for setting up short-term ia. 

emergency service repeate:s 

al remote locations or disas- www,Spectrum-usa.com 
ter sites. SPECTRUM Phone: 900-566-2788 


September 1997 


* MOCOM 70 
*MAXAR 
*RPTAS 
Large Quantities * (940) 433-5452 


USED RADIOS 
at Low Prices! 


* MICOR *GE 
« MITREK 
* PORTABLES 


«RCA 

+ ACCESSORIES 

* TONE ELEMENTS 
+ CHRYSTAL ELEM. 
+BASE STATIONS 
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Classifieds 


Equipment for sale 


2400 Sand Lake Road * Orlando, Florida 32809 * (407) 856-1953 » Fax: (407) 856-1960 


Crystals 
Pager—$1.80 
Communication—$6.00 
OEM & Filter 


Channel Elements 
recrystalled—$ 16.00 


Fast Delivery 


cuemeks electronics 
9836 Monaco, El Paso. TX 79925 
(915) 533-4453 
Fax: (915) 533-4454 


En Mexico Name al telefono 
Cd. Juarez 


91-16-19-4667 
(Fax) 91-16-19-4795 


Circle (110) on Fast Fact Card 


For Wireless Data or 
Cellular Sites 


24 & 48 VOLTS DC 
A/C DiC Load Banks & Power Cable 
Next Day Air Delivery 


Sales, Rentals & Leasing 


THERMAL ENGINEERING & 
EQUIPMENT, LLC 


www. thermalengineering.com 
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Get The Most From Your Two-Way 
Radio System etrunt’s iug-v-trunk® is Here! 


The ETrunk Plug-N-Trunk boards bring the benefits of modern trunking to 

Radius” SP-50 portables and SM-120 mobiles. ETrunk Plug-N-Trunk boards 
do not require any soldering to install. Just plug the board into the SP-50 or SM- 
120, and program the radio. Plug-N-Trunk boards are available already installed in 
the radio or as a board for in shop installation, 


Battery Testers 


(800) 881-7118 (410) 867-6773 Fax 


Trunk Basic boards and Ultra2 boards are available for other models of Radius radios. 
Maxon, Uniden, and several other radio brands. 
Private Carrier Operations * Commercial Users 
Public Safety Agencies ° Utilities 


Circle (109) on Fast Fact Card 


Fat S 


Repco Systems, Inc. 


Call Toll Free: 1-800-438-7865 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


lm= MECHEM 
NN ELECTRONICS 


>» Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 
> Repair and Programming 

> Consulting 


URI Address: http://www. fls.infi.net/~mechem 
Circle (111) on Fast Fact Card 


- 


ANDREW 


*HELIAX® Coaxial Cable 
«Connectors and Accessories 
*HELIAX” Cable Assemblies 
*RADIAX” Cable 


0 Quality Products 
0 In-stock 
0 Personal Service 


1-800-255-6222 


Circle (112) on Fast Fact Card 


Massaponax Business Park 
3605 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

P.O. Box 7646 
Fredericksburg, VA 22404 
100W CD, 30-36 Base Stations 
Centracom II consoles 

CEBs ancl cards 

Power Supplies 

Cll Halt Panels - 

Secure mid-band 30w, CD stations 
Secure Saber porables, 438-470Mblz 
Secure MCX1000 UHF 

Secure portable repeaters 

Secure hand-held, control-head accessories 


E-Mail: mechem@fls.infi.net 


automate ON //IRG umer switen 
for two-way radios, cellular phones. 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
sects? ONLY $74.95 cligin 
°2 AND 24 VOLT MGDELS AVAILABLE 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


3g 


400 Highland Avenue 
Altoona, PA 16602 


800-458-3410 


1491 ComgnGeare 


P= %. 


>, 
2 


Py, 
i opt 


ie 


Circle (113) on Fast Fact Card 


Classifieds 
Equipment for sale 


WHY PAY MORE 


p MOBKESPORT ABLES 
MOTOROLA MARATRAC 450MHz, 100w 
MOTOROLA MARATRAC 450MH2, 100w, 
MOTOROLA MARATRAC 150MHz, 100w, wiA7 acy. ...... 500 
MOTOROLA MARATRAC IS5OMHz, 10Dw, wiA2/A3 acey. . 450 
| MOTDRAEA SITE: X 150/450MHz. 100w. 8/16 freq. 
350 

MOTOROLA *SVNTOR- X 3t- 50MHe 100w, 8/16 ei 

wiacey. ..... ¢ . 350 
MOTOROLA MITREK #50MH2, PUDPL, wiaccy. . ; 300 
MOTOROLA MITREK 30-40MHz, 100w, PLIDPL. wiacey. 300 
MOTOROLA MITREK 40-50MHz. 60w, C/SO 

wie bottom cover & TCXO wee 
MOTOROLA MAXTRAC 800/900MHz, 15/25w, 

trunkod BG/B? .......... 
M-SERIES M100 UHF, 25w 
MOTOROLA MAXAR-80 UHF, 30w, PL 


wiAT accy. .... $500 
WiA2/AZ accy. . 450 


MOTOROLA MOSTAR UMF, 20w, 2 freq... 175 
MOTOROLA MTX-SERIES (800/ '$10/8000/ '9000) 
ARETE BCLS RSIS, asansarsnssscnssssapsisscaceast nore soracorangate ALL 
isan HT600/P200 150;450MHz, 5/4w, 2/6 freq. 
SANT ER cans ssvsepeosspnesasivceesonaynesas peanveyopeasess 60/285 
MOTOROLA GP300 150MH2, 5w. 2 freq. wecharger 325 


MOTGROLA P110 1S0MHz, Sw, 2 freq., ww/l-hour charger . 275 
MOTOROLA P50 150MHez, Sw, 2 freg,, C/SO, wo charger . 100 
MOTOROLA MX-3408 150MH?2, bw, 48 Tai: PL, w/ “som 
and battery ...... . 25 
MOTOROLA MTS500 UHF, qu 4 freq PL... .- 25 
MOTOROLA MT500 UHF, 4w, DTMF. C/SO. 
MOTOROLA MICOR 42~-50MHz, 100w, PL, w/ System: “90 
{ASS Tap siasatedeasmatiiineyboepesennalosiiyi gens hebae aneean asl 100 
MOTOROLA MICOR 450MHz, 100w. C/SO, ies -90 
and NP scan (AS 1S) 100 


=) 


EFJ LTR 300/900MHz, 15/35 ... “CALL 
EGE PHDENIX-SX 450MHz, 25w, 16 treq., wid scan .,... 225 
CGE MLS-! 450MHz, 40w, 2 freq. 225 
EGE MLS-1 150MHz, 40w, 2 ‘ed (NOT TESTED) .......- 100 


BASE STATIONS: 
| MOTOROLA MSF-5000 150/450MHz, 250w, tone remote” 
3 


gas 500 
| MOTOROLA MICOR 150/450MHz. 250w, DC PL-...... 1,500 
“PLEASE NOTE: You must arrange shipment on above 
| MOTOROLA DESKTRAC |50MHz, 45w. 16treq., wiscan .. 700 
MOTOROLA MITREK 150/450MHz, 30/40w, PL. 300 
| MOTOROLA MOCOM-70 150/450MHz, 45/25w, PL 150 
MOTOROLA MICOR 800MHz2, 125w, comm repeater .... 1,300 
| MOTOROLA MICOR 450MHa2, 75w, PL, !-user repeater .., 1.200 
TONE AND VOICE PAGERS; 


mera ee 150/450MHz, T&V. wio vibrate, 


MOTOROLA KEYNOTE 150/450MHz. T&V, wivibrate, 
witharger _ 

MOTOROLA DIRECTOR Il 450MHz, T&V. wicharger .......... 76 

MOTOROLA SPIRIT 150/450MHz, T&V, wio ss cover .. 10 

MOTOROLA DIRECTOR! 450MHz, T&V ............ 25 

MISCELLANEOUS; 

MOTOROLA GP-SERIES G-unit rapid charger, AC, 
PS only (25-80427B01} 

MOTOROLA GP-SERIES 1-unit. 1-hour charger... 35 

MOTOROLA HT1000-SERIES 16-hour eager: jadi 174) 


. NEW 125 


uae NEW 18 

MOTOROLA SABER MVA complete 
(NOT SYS-SABER compatible} .............-.... NEW 275 
MOTOROLA MT1000 3-inch belt clip may f 
MOTOROLA MX-SERIES speaker mic (NMN6071) . NEW 35 
MOTOROLA HT600 6-unit rapid charger 200 


MOTOROLA HT600 public safety speaker mic wibad cord .. 15 
MOTOROLA interconnect (.1158/L1159/MRTI-1000/150x) 
aniscar eet » CALL 
MOTOROLA C100 DC remote handset (L1474) .... 
MOTOROLA M100-SERIES 150MHz, 25w, PA cs 
marist NEW 


MOTOROLA M100-SERIES 150MHz, logic board ch 13) 
W 75 


aan W 25 
EGE base mic (19C851086P11) .. "NEW 20 
EGE EDACS console, standard chassis, w/o radio iia 

bis WeceeSintasipenas bloc ve 100 
EGE PHOENIX-SERIES base mic (198209694P1} ..... NEW 20 
EGE 150MHz 3db antenna 3/8-inch mount (19B209534P2) ,. 


gapccanbeen wo. NEW 10 
CELLWAVE 150MHz ‘duplexer (PD636-6) ... 200 
WACOM 150MHz, 600KHz, space duplexer (WP539) §50 
EFJ AVENGER mob speaker (585-5030-018) ......... NEW 3/25 


AIR COMM 


TWO-WAY RADIO SALES 


MOTOROLA 
“SABER” 
SVA 
MOBILE 
CONSOLE 
NEW 


(noe TS iio 


wiSYSTEM SABER) 


MOTOROLA 
“MARATRAC” I 
| 

Ss 

A 

(A7 HEAD) |V 
150 $500 MHz |E 
T 

H 

| 

t=} 

(A2/3 HEAD) * 
$450. |D 
150 or 450MHz | J 
I 

I 


CALL FOR LOWEST PRICES »602-274-4505*FAX: 602-275-4555) 
WE STOCK "PL", PAGING REEDS AND CHANNEL ELEMENTS 
4614 East McDowell Road * Phoenix, AZ 85008 


BUSINESS RADIOS 
HT600 UHF 2-channel w/rapid charger ... 
HT600 UHF 6-channel w/rapid charger ... $250 
P200 VHF 6-channel wirapid charger ..... $275 
MT1000 low band w/rapid charger ......... $450 
SABER 1 12-channel VHF 146-162 $275 
SABER 1 12-channel UHF 440-470 $275 
SABER 2 secure 48-channel 440-470 .... $345 
SABER 2 secure 48-channel, keypad inside $385 
SABER 2 secure 48-channel 458-490 .... $385 
SABER 2 120-channel UHF 440-470 $465 
SABER 2 120-channel secure UHF 440-470 .$510 
SABER 3 120-channel UHF 440-470 $500 
SABER 3 120-channel secure UHF 440-470 .$635 
SABER rapid chargers NTN473A $100 
VISAR UHF 16-channel .. . $360 
HT1000 16-channel UHF 403- 470 $475 
HT1000 16-channel VHF 140-170 $450 
SYNTOR X/X 9000 UHF 100w complete... $750 | 
MARATRAC VHF 100w 150-174 welam . $450 
MTX8000 800MHz 6-button display ...... _ $475 
MTS2000 Flashport 900MHz full keypad $500 | 
DESKTRAC UHF 60w base .. . $500 
MSR2000 100w dual receiver 1 base . Si, 500 
MSR2000 100w ciduty VHF repeater . $2,500 
MSR2000 100w UHF repeater N/C/D ... $3,000 | 


JOHN PANIK: 407-253-0889 
www.surfusa.com/panikelectranics.html 


$225 


Circle (114) on Fast Fact Card 


Pvt SQUELCH™ voice 
privacy modules are 
easily Installed in 
most popular radio 
brands including the 
Radius GP300 & 
Motorola SP50, 


MX+COM Master Distributors 


tn the U.S.: EPCOM, Inc.--:-*--7-** 915 533-5119 
LATCOM, Inc.---------- 619 661-2500 
Marketronics Corp.---- 800 845-1230 
RCW, Inc. -<*<*s+-++-+-- B00 726-9015 


CICSS Encoding /Decoding 
aud Scrambling in One 


Small Package! 


Radio messages are property and, if left 
unprotected, can legally fall victim to anyone 
listening in. MX-COM's Pvt SQUELCH™ 
voice privacy adaptors scramble your calls 

rendering the interception of your 

information unlawful. Your transmissions 
are separated from others sharing the same 
channel and your messages can only be 


understood within your 
designated user group. 


MX-COM, INC. 


tn Brazil: 


Circle (115) on Fast Fact Card 


September 1997 


RADIO TECH--- 
In Canada: Omni Provincial Electronics---~ 


fn Mexico: SYSCOM, Inc, «+++++-+s+0++++* 
TR Communiciones:***+*+++-*-- 


Mixed Signal Modules and Systems 


ipaaacenaabanaa aa §5-61-321-913 
800 567-6664 


++ (14) 15-25-25 
(66) 84-04-33 


MX-COM INC. 4800 Bethania Siztion Road Winston-Salem, NC 27105-1201 800 638-S577 » 910 744-5050 + Fax 910 744-5054 
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Classifieds 


Equipment for sale 


* PAGERS ¢ PAGERS * PAGERS « PAGERS» PAGERS ¢ PAGERS + 


MP MANUS 
OMMUNICATIONS 


4 900MHz 


PURC 5000 
TRANSMITTER 
AVAILABLE 


* Pager Repair * Refurbished Pagers 
¢ Factory-trained techs * New Motorola & NEC Pagers 
* Fast turnaround * All freqs. available 

* All work guaranteed » Parts, accessories & 


; (AA) MOTOROLA 


Authorized Paging 
Systems Dealer 


We Buy Pagers —__ 
Blytheville. Arkansas 72315 
web Site: www.emanuscomm.com 


“ONE CALL GETS IT ALL” 
400 North Filth Street 
NEC Phone: 1870) 763-6250 * Fax: (870) 763-653 
3-Mail: memanus @ arkansas.net 
¢ PAGERS ¢ PAGERS ¢ PAGERS » PAGERS* PAGERS ¢ PAGERS « 
Circle (116) on Fast Fact Card 


HAMOPVUV HODMO Yr Vs HIMOP VD 
GABIMONHFV HIMOPV>s HIMOPs 


ALINCO ICOM KENWOOD YAESU MOTOROLA 


Authorized Export Dealer 
EJ-21D/21X27DASD 


Introducing NEW radios. 


DI-]9OFL9 LosoeVv su DR- 1 A0TE2/4 316 10/605 
Motorola CP-S0/GP-300/350/900 GML SOD/3 50/9010 | 200 ST-865/2/3/868-05 
Yaesu/ Vertex VX-S0HV 200/10 PUL VOU 200 7001 VTP-20/VTM-20/VTP-40 


Upgrade or build your NEW local (hotel, office, small city) radiotelephone system today! 


Alinco 


Controllcrsase/subseriber equipment for SmarTrunk-H1® and MPT-1327 wunking formats. Antennas 
Accesones. Mostems wWiGPS receivers, Power Supplies 220 in stock. Specual products and full systems av. lable, please 
quire with your needs, Worldwide delivery, instillation for Linte projects. Several torms of payment aeluding VISAMC 


http://www.nsiradio.com E-mail: info@nsiradio.com 


f f NSIT Ltd. 
WTS TSth Ave. Sauth 7c” 
Federal Way, WA 98003 


B Pocent sBOHH TE: 
Teaf@age (383-2)46-27-65 
or Inth PAX: (206) 946-8311 


To Order; (800) 977-0448 
TEL: (253) 946-2426 
2 (25.3) 946-8311 


Circle c07) on Fast Fact Card 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


MAXON, TEKK, UNIDEN/? working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnati, OH 45223 


MOTOROLA 


GP300 


RADIOS 
Brand New! 
UHF or VHF! 


1-800-237-9654 


FAX: 513/542-8870 


MAXON REPAIRS—FLAT RATE 


FOR SALE 
1 ZETRON DAPT-32 Dial access paging terminal. 
POCSAG and Tone & Voice formats, manuals. 
Used as bench encoder. like new. $575.00 
1 PROWATT 1500w sine-wave inverter. Brand 
News |MbOXeseR aes a eae. $350.00 
1 DIGIMAX 1.2GHz trequency counter. $150.00 
STERLING MICROSYSTEMS 
(815) 284-6237 evenings. 


$49.00 


plus paris & shipping 
Most other brands $30-S90 


Alamo Communications & Electronics 
Phn: 916-221-0256 
Fax: 916-221-2186 
3060 Bechelli Lane « Redding. CA 96002 


September 1997 


MICO 1 
MICOR SATELLITE 


ian 100e, gaur chraice low VHUHE . 
2 bigedt new, in boxes 


WA, 
widebasd mubiin 10-1 74bAal le 185 


1 MODE 


"NO CODs 
N.H, COMMUNICATIONS 
0 How 6442 + Manchester, NA OID ad? 
Tel 603.668.3004 


WE aa PL anon Basu 014 
BUY 
AND SELL 
USED 
MOTOROLA, 
GE AND 
ERICSSON 
FM 
TWO-WAY 
RADIOS 


SCHAEFER & 
RADIO 
CO. 
130 West 
Fayette St., 
P.O. Box 395 
Denver, |A 
50622 
PHONE: 
(319) 
984-6115 “Sets, Mixa Madets 
FAX: i ¢ Cha dinesatt 7H 
(319) 


CALL. ae ainet 
WHY PAY MORE! 


Used/Reconditioned Motorola. E/GE, EFJ, Kenwood. 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above, 

AIR comm ‘WE PAY CASH 


4614 E. McDowell Rd. Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


USED RADIO EQUIPMENT 
GE MASTER II 800MHz repeaters 
GE MARC mobiles 
MSR high-band repeaters 
MICOR high-band repeater 
MITREK mobiles—high band 
606-878-2658 


Avantek 2 GHZ Motorola 
Digital Centracom 
Microwave i 


Transmitters, Receivers, T/R Modules, Power Supplies 


Motorola 


900Mhz 


Spectra 
B1,B5, Models w/mic, No 


Johnson w/Acc 


8600 Series 
$175 


$195 
$175 
$225 
$225 


Motorola 


MTX-900 


$195:. 


Motorola 


MTX-800 
°225., 


Bracket 


Motorola 


MTX 9000 


$275.. 


Motorola Maxtrac 900 ...037-B2 2 sys 
Motorola Maxtrac $00 


Motorola hie 50 UHF D34JAA6300AK w/o acc 

Motorola Syntor X 1 10w 42-50 T7 1 VBJDO4AK w/acc 

Motorola Syntor X 8OOMHz Trunked T45XAJ5G11AK (radio only)..$49 
Motorola Traxar 800 trunked mobiles (D35TDAS600DK) w/o ace.$49 
Motorola Mostar 800 trunked multi-system (misc...). 

Motorola Maxar 80 UHF mobile w/PL........ 

GE Mastr Il UHF 40w CG MC65KHU88A....w/o acc 

GE Mastr ll LB 60w 42-50 MC64KFN33A W/O ace... 

GE Mastr Il VHF SOw 150-174 MC56KAU66A... w/o acc 

GE MVS UHF 450-470 16f 25w NPU20......w/o access 

GE Delta SX 450-470 40W w/S-550 control head . 

GE Delta SX 450-470 40W w/o acc, Radio only. 

Johnnson Challenger 7172 UHF 488-512 MHz w/acc... 

Johnson 8600 BOOMHz LTR... we 

Johnson 8615 BOOMHz LTR... 

Johnson 8640 SOOMHz LTR... 

Johnson 8644 S900MHz LTR.. 

Johnson 8655 900MHz LTR... 

Kenwood TK-930 800MHz LTR ...w/acc... 

Kenwood TK-931 900MHz LTR....w/acc 

Uniden SMS925TS SO0OMHz LTR .. 

Uniden SMS935TS 900MHz LTR 

Uniden SMS930TS 900MHz LTR ; 

Uniden FMS 810TS 800 MHz moblle.....ccccccceeeere cesses eeeeeeeeeeene 
Motorola Maxar 80 UHF-PL ’ EN 
NVICSUOM TIN FU GRRLITC ORME —--.- cso snsenanpavntrtnnieanen args tarnsteectersusesmanaliua cogent 


Phoenix-SX UHF 450-470 


e 
Voting 


Mux and more & More 


Complete 

5 Channel 
Motorola Micor 
Trunking System 


With 75W Soild State 
PA's and T-3040 Controller 


Voting 


Comparator Receiver 


w/4 Rec Modules 


$e 50 & 450-470 


°249... °249.. 


USED EQUIPMENT FOR SALE 


0 — 0 ye ek ey 


le Radios: 
Motorola Visar 900MHz portable.... HOSWCD4CBIAN 
Motorola Visar 800MHz portable.,.. HOSUCDGCBIAN 
Motorola GP-300 150-174 MHz 
Motorola Radius P-200 6F 150-174 MHz w/rapid charger. 
GE TPX 8403 800 MHz G-Mark V portable..w/rapid charger.......... 
GE MPD Voice Guard 450-470 portable w/ batt , rapid charger . and speaker mic..$375 
Uniden SPS-920TS S00 MHz LTR portable w/o charger. 
Standard HX-400K 800MHz conv Portable 


R ater: 


Motorola Micor 75w 450-470 MHz repeater........c.ccccccceeceeeeeereees 
Motorola MSA 2000 VHF 30W repeater. 

Motorola Micor C71RCB3105DT 42-50 100w repeater ea 

Motorola Micor Base..800MHz Conventional,.(L35RTB6100AM).$125 
Misc. Micor 72 MHz transmitters & receivers 

Motorola Micor 72 MHz transmitter C42JZB6106AC... 

Motorola Micor 72 MHz base station DC control 

Motorola Maxtrac/Radius desk mics (NEW) 

GE Mastr ll 100w 42-50 base DC (As Is, Not Tested)..... 

GE Mastr Exec Il 6f 42-50 base w/ DC cont 


Motorola 43 MHz Purc Base..C71JZB-1 106A. 


Cushman CE 24A Frequency Selective Level Meter. 
Polarad 1 105BL .80-2.4 GHz signal generator... 
Polarad 1107E 3.7-8.4 GHz signal generator. 
Motorola Misc. Micor station test Sets....... 
Motorola Tek-25A Micor,Motrac & Mitrek test panel.. 
Motorola Tek-5B & 5C Metering panel 

Sierra 303B selective level meter ...... , 


a er = 
SUTTER BUTTES 2-WAY 
Used 2-Way Radio Sales 


598 Garden Highway, Suite 16 * Yuba City, Ca 95991 © (916) 674-7532 © Fax (916) 674-1941 
http://www.2-way.com 
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Equipment for sale 


USED MASTER II STATIONS 
LOWEST PRICES AVAILABLE!!! 


V/ 
7S 7. 7 . 
ny a 
[ Sune SALE: <n 
‘Buy One—Get One. Free’ ' 
on selected units —CALL 
many types. including: My 
100 MASTER | mobiles and bases “tel ti 
200 EXI| mobilos and bases = - 
200 MICOR mobiles and bases 
300 MITREK mobiles 
100 SYNTOR X mooiles 
150 MOCOR 70 mobiles 
100 DELTA S&SX mobiles = = 
30 MAXTAAC 800 mobiles 7 ee RS 
100 T-1383 tone remotes * 
30 EX bases 
10 FLEXOR bases 
30 MOCOM 70 bases 
30 MVP mobiles—bases 
30 MKS trunked, mobiles 
20 GE voter panels 
6 T-1617 tone remotes 
30 MASTER controller tone and DC remotes 
20 SYSTEM 9000 PAC-RT 4KA301G UHF 
50 PAC-RT VHF repeaters 
Prices sutyect lo change, quantities limited 
200 Tech-Special Radios, sold as is from $10 each 
PARTS...WE GOT ’EM! 
$100.00 MINIMUM ORDER 


{Boards and subassemtiies only) 


A We Buy & Sell LOW BAND 


42-50 MHZ 100 WATTS SIMPLEX 


j j 42-50 Mhz 100 WATTS UHF REPEATER 
Ericsson GE Equipment Sots 


j 150-174 Mhz 35 WATTS SIMPLEX 
4 Used Base Stations 150-174 MHZ 35 WATTS SIMPLEX 
& More! 150-174 Mhz 65 WATTS REPEATER 


150-174 Mhz 100 WATTS REPEATER 


A Used Stations, Parts & PA’s | 150-174 Mnz 100 WATTS REPEATER 
4 ie ; 150-174 Mhz 100 WATTS REPEATER 
A Best Pricing Available! UHF BAND 
406-420 Mhz 65 WATTS REPEATER 
450-470 Mhz 100 WATT REPEATER 


Ef 4. EXPRESSTECH 


D&L Communications, Inc. 3512 Cavalier Dr., Ft. Wayne, IN 


1-800-334-9653 


Circle (119) on Fast Fact Card 1,000s of parts—bring a truck! 

Fax us a list of your needs! 
2 At BARNETT ELECTRONICS INC. 

u 330 HY/Y 236 West * Lonoke, AR 72055 
meet = G GENERAL gottsate | | gtmemmaa nee 

COMMUNICATIONS : Seretral eater 

Prices 
DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


Largest Inventory ¢ Quality Service * Fastest Delivery & Best Prices 
We service most makes and models. Reasonable Rates! Fast turn around. 15% discount on service parts. 


Programming available—Guaranteed same-day turn around! 
GE Kenwood Midland Yaesu/Vertex Maxon Most Motorola 
Ritron Standard Uniden Bendix/King Johnson 
5157 Anton Drive * Madison, WI 53719 + 608-271-4848 » FAX 608-274-2080 


= G2 800-356-3200 OP a. 
eecer eal 


Communications 
www.gencomm.com 
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CENTRACOM II 


-Buttons and Labels- 


SERVICE 
391IAYWAS 


Engraved 
Buttons 


All orders shipped within 14 days. 


CENTRACOM II 
Reprogramming and Used Parts 


Prices subject to change without notice 
and subject to availability. 


NORTHEASTERN 
Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA’s lowest prices 
SP50—P110—GP300—SM50—SM 120—M 120—GM300) 
will absolutely be SHIPPED TODAY! 

Full line of previously ownedtrunked & conventional radios 
HT600/ VISAR / HT1L000/ M1T2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 
PPLOOOX {MTX /MTX8000/ VISAR/STX / EXPO 
RADIO EXPRESS INC. 

OFC: 800-545-7748 FAX: 703-830-8710 
e-mail: radios4sale@juno.com 
All major credit cards accepted 


BAR- CODE PRINTERS 


Circle (121) on Fast Fact Card 


USED EQUIPMENT FOR SALE 
GE MASTER Il UHF repeater 45w CG 5795 
AEROTAON base. BOBT40 UHF, 10 yw AC ‘supply 

BEEN base. pee 100 VHF 100w AC sup 


o6— 
HP 35830 wave analyzoe! selective vullme 
TEKTRONIX 1503 TDR cable taster with 
TEKTRONIX AM 502 differential amples ...... 149 
TEKTHONIX 7844 a00MHz mainframe scope op! 3 22 78 249 


TECHNOLOGIES WEST + 541-267-6064 


Ae 249 
amt recorder 495 
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Classifieds 


Equipment for sale 


Now you can Solve Voter 
System Problems Fast! 


Remote Cornparator Dispiay 


Remote Voter 
wae Display Screen 
‘ds 
tro! Your Voters from a Remote PC 
ts Costly Maintenance Time 
* Fines intermittant Problems Fast 
* Reduces Receiver Failures 
* Modular & Expangabie 


Call or Write for our FREE 
System Planner! 


Transmitter Coverage Problems? 


- 
Transmitter i 
Steering Unit a 


* Use with Multiple Transmitters to 
Extend System Coverage 

* Automatic Trarismitter Selection 

* Far Lower Gans in Exsting Coverage 

than Relay Based Controllers 

* Works with Standard Base Stations 


Lr Products Inc. Zz 


tand Mobile Radio Solutions 
1211 West Sharon Road, Cincinnati, Ohio 45240 


(513) 595-5900 
info@ctipraducts,corm 


Circle (123) on Fast Fact Card 


Pont: G1 


BELLING 
2. W, OLFE 2 
COMMUNICATIONS, INC. pax ities 252 4617 


24 years serving 


the 2-Way Radio industry 
with top-quality, 
clean used equipment. 


For your best deal 
CALL US TODAY! 


Trlé 8 


TO GO TWO 


EST WAS 


WAT 


uniden GETRON VoCom Ede com 
GTMAYARSU & ausienmCes AF 


“a, ANTENEX& 


Selectone ANDREW €XIDE SL 


SAMLEXS’@u) [RAMSEY] gal? =A. SmarTrunk 
SOLAREX FBI JUVE 5%24..2. WREOM ADEMCO ROHN 


x a 


srscon 


Any Product... 
..Always in STOCK 


CALL NOW and Ask for Your 


FREE Catalog 1997 


KENWOOD CELWAVE Wiicva AYCOM 


SEE" ee EIS RE 


E-Mail:epcom @ whc.net 
1630 Paisano Dr. 
Tel. (915) 533-5119 
Fax (915) 542-4701 
EI Paso, Tx. 79901 U.S.A. 


ry 


Circle (124) on Fast Fact Card 


anweertee INC. 


1467 LEMAY, SUITE 111 
TX. 75007 


75-7859 
FAX 972-242-0959 


Circle (125) on Fast Fact Card 


CLEAN USED GEAR 
GE: 450 Rangers, 110W, $550 Accy 
42.50, 150, 450 Delta, Mastr 0, Execs 
Consolettes: LB, VHF, UHE 800 Execs, Delta 
Moto: 450 Maratracs, 100 Watt A2/A3 
T44, 64, 74 Mitreks, Micors, Syntors 


T35 Mitreks, Consolettets 
D34 Maxtracs & Maxar 80 
HT: HT440, MT500, HT90, P10, P100, more. 


Orders: 800-456-5548 
Local: 307-265-9500 


VersaTe 
FAX: 307-266-3010 


http://www.trib.com/VERSATEL 


SALES W vertex SERVICE 


99 Channel Mobiles 
, Dual Band Portables 
Trunking 


Volume Discounts 
LK Wireless Technology 
= Satcoms 


GLOBALCOMM 
. TECHNOLOGY 43 
Orders:1-800-863-8625 Si aS 
Info: 713-729-2000 & ms ee 
Fax: 713-729-4141 
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Classifieds 


Equipment for sale 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc, 
MT's, and GE Elements. Call for 


AMI 


SPECIAL PRICES ON 
MOTOROLA 2-WAY RADIOS 


TEL: 817-763-8037 
FAX: 817-763-0810 


* GP300 VHF/UHF 
* GM300 VHF/UHF 
* GPS8 VHF/UHF 
* GP68 with keypad VHF/UHF 


All radios include standard accessories with Manufacturer's warranty, 
We accpet COD payment and delivery within 8 working days upon 
receipt of confirmed order. 


prices 


Any desired Frequency available 
for fast delivery. 

Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 

We Buy Used Elements 

Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


Circle (126) on Fast Fact Card 


Et @ 3-3) SERVICE: you deserve it, you'll get it. Hagstapedbd psig 


=Sharp — Quantity Pricing Available on: Distributor for: 
COMMUNICATION + Mobiles - | TELEWAVE 
Distribution Center * Portables Site Management 


* Conventional | PF| 


Authorized Distributor * Tunked— Connectors & Cables 
. se coee * Accessories 
Mobile SEA CORA SAMLEX 


radio sales to Power Supplies 


dealers only WHELEN 
La It's the bottom line that counts, 52" & Warning 


COMM-NET 2000 
Automatic{ON/OFF]Delay Timer 


Vv Programmable 15 minutes to 12+ hours 
v Benes sss COMING JUS AMOS al 12 vows 
sla 


Case included =~ Eas wth |-year wirranty 
OG200 $38 v Elninates batiery faidure/replacement 
tho & cellular phone 


anise S158 Vip eines you 


amuly-owned and operated since 1985 
is ace IN THE USA 
(a00j397- “6475 E-mail: comm2000@jeftnet.org 
Web: www.make webs.com\cam 2000 


Radio Propagation Software for PC's / WINDOWS 
* LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
¢ No Radial Generation Required - Real Time Propagation Study / Profiles 
¢ DXF/ MIF / BMP File Formats For AutoCAD, MapInfo, MapExpert 

¢ Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
e 
2 


BUY & SELL 
QUALITY USED EQUIPMENT 
Motorola * Uniden * Kenwood = Johnson 
VHF « UHF « 800MHz + 900MHz 


Mobile ¢ Portables » Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-906-9006 


VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


ICOM equipment bought, sold & repaired. 


Seon we Micropath® Corporation 
SWS Security ICOM & 2023 Montane Drive East @ Golden, Colorado 80401-8099 


Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
€-mail: microinfo@micropath.com @ www.micropath.com 


“) (410) 879-4035 COM 
Www.swsec,.com 
Sales @swssec.com ICOM 
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Classifieds 


Computer software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or fleld strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 3- 
D plots and site management software. Give us a call and we'll tell you 
how. Do "what If” studies and solution analysis [n-hoyse! 


Call for free brochure & demo disk. 


SorrWaricut, LLC 

1010 So. Jovier St, Suire 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 

Tece TAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 244-2811 e-mail sales@softwrightcom 


Circle (128) on Fast Fact Card 


New! °C Radio Monitoring Software 
FEATURES & APPLICATIONS: 


o Uses Low Cost Radios o Hourly, Peak & Total Statistics 
o Spactrum Analyzer a DBase Statistics Files 

0 Tactical Display 0 Erlang, Air Time, Call Count 

o PL/PDL/DIMF Logging o Highest Performance 

0 High Rote Sampling 0 Dual Rodio Hondaff 

o Conventional Scanning o Run 10 Radios Concurrently 

o Windows", 1, 3.11, 95 o Optional GPS & Remote 


Signal Intelligence FREE DEM 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


0 Two-Way Service Shops 
0 Troffic & Looding Studies 
¢ Coordination, Find Quiet Freqs 
0 Public Safety Commond Past 

a Community Repeater Logging 

o TV News Desk & Vans 

o Emergency Response Teams 

o Surveillonce & Countermeasures 


Download from BBS; 1-408-258-6462 or 
Internet URL: http:/Awww.scanstar.com: 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are avatlable on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software, hardware, and training. 

205-987-1523 / 205-987-1709 FAX 


Circle (129) on Fast Fact Card 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing Wire ess Radio 
communication sites: 
- Intermodulation Interference Analysis 
- Transmitter Noise Analysis 
- Receiver Desense Analysis 
- Signal Level Analysis 


- Communicalions Site Design 
- Site Management Database 

- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 ar 904-656-8673 
http://www. polaris.net/—douglas 


Repair services 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
847) 934-6426 Fax: (847) 934-7195 


MasterCine | 


ae 


%* Visit our Website: http://www.tritonelec.com * 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Qua ity Service on MicROPROCESSOR-BASED 
Mosites, PorTABLes AND Controt Heaps. 
SURFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G,E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30001 770-948-9566 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Telephone: 770-451-3264 
Fax: 770-458-8785 


Repair and Calibration 
of Communication 
Service Monitors 


MOTOROLA 


TWO-WAY RADIO & PAGER REPAIR 
FLAT RATE LABOR PLUS PARTS ON ALL REPAIRS. 
* PAGERS $14.00 


+ PORTABLES & MOBILES _ $39 
* Free return’ shipping 


= Quick turn around 
+ Factory trained & FCC licensed techs 


ARcom 800-567-5636 


11420 NW 45th lace $ Suni 33323 
er $30 dn COD fee 


£ree ahuppmg onhy on 1 
* 7. s 


Call Michele 
for advertising 
information: 
800-347-9375 


er ef we eee 
es = © © @ @ @ 


Use Color to Make Your 
AD STAND 


OUT 
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Repair services 


Flat Rate 


Plus Parts 


* Fast Turnaround 
%*& Motorola Portables 
Increase your profits through 


Radio 


800-245-4310 
Fax: 573-472-1889 


Circle (130) on Fast Fact Card 


$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL. MAKES & MODELS 
MOTOROLA MINITOR II PAGERS 
$40.00/HR. P1LUS PARTS & SHIPPING/HANDLING 
FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 

CENTURION COMMUNICATIONS, INC. 
892 N. DELSEA DR. PH: (609) 794-8000 
VINELAND, NJ 08360 FAX: (609) 794-989 


bet WWW CENTERIONC SIM,COM 


MOTORGLA 


Authorized Service 
* Authorized warranty Service 
* Quick Turn Around 
* Flat Rate Repair Available 
« Free Estimates 
* Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
800) 305-6471 


TRANSMITTER AMPLIFIER 
REPAIR CENTER 
We repair most brands of TX Amplifiers for 
Up lo $125.00 (plus parts & shipping). 
We also repair Shinwa, Motorola, NEC and Gl Pagers 


— 


Gs rye 


and Plectron-Instalert monitors. 
** bast Turn Around #*& 
ADVANCED COMMUNICATIONS & 
ELECTRONICS INC. 
1036 Woolhuven Drive 
Lynchburg. VA 24502-3757 


(804) 610-5473 
Fax/Phone: (804) 237-4762 
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FEDERAL GOVERNMENT 
ROOF TOPS AVAILABLE 


FOR ANTENNA SITES 
Contact U.S. GENERAL SERVICES ADMINISTRATION 
. VT, HH, ME, MA, CT, Rl (617) 565-6727 
. NY, NJ, PR, U.S. VIRGIN ISLANDS 
(212) 264-6749 
. DE, MOD, VA, (Except metro Washington, D.C.), 
PA, WV (215) 656-5854 


. AL, FL, GA, KY, MS, NC, SC, TH (404) 331-3105 
. IL, IN, MI, MN, OH, WI 

. 1A, KS, MQ, NE 

. AR, LA, HM, OK, TX 

. CO, MT, ND, SD, UT, WY 
. AZ, CA, HI, NV 

. AK, ID, OR, WA 


(312) 353-3299 
(816) 926-1198 
(817) 978-3746 
(303) 236-1770 
(415) 522-3304 
(206) 931-7718 


. DC and nearby MD and VA = (202) 260-0692 


Choice California 
Antenna Sites 


¢ Stand-by Power / Air Cond. <@ 
«Continuous Monitoring By, 
« High-Security Access System 
FUMeridian J 
Communications ® 
Great sites, greal service, since 1956 9) 


Call Rich or Jack Reichler at 


(800) 400-SITE 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035" 
AMSL, 2035' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the 1-80 corridor. 


888-825-2626 
GREAT BASIN COMMUNICATIONS 


WASHINGTON STATE 
Good Security. Year around access. 
Eight sites—Seattle, 1-5, 1-90 coverage 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
Ph: 253-759-4334 * 800-555-SITE 
www.goldspar.com 


Tower space 


REscO TOWER 
iC OM PAN Y 


| Sites available 

in 
‘South Carolina 
| 


Call Miles McSweeney 
803-686-6686 


TOWER TECHNOLOGY 
CORPORATION 
We have the finest, professionally managed 
antenna sites in Florida, Master Antenna Sys- 
tem for UHF & 800 MHz using 31/8" hard line. 
Four window tower top amp. If you need an- 
tenna space in: 

Jacksonville » Tampa Bay * Sarasota/Venice 
Lakeland * Sun City » St. Augustine 
Contact: Bruce McIntyre 
(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dediwted to ach eriisings atitenna sites lor lease 


NEED SITES? 


The NOSD contuins thenesanes of pemie 


antenm sites. all with space for lease 


Hust $25 per pear, Yor inlormation call: 


Pel (908) 402-5964 Fax (908) 408.4633 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP. 
COMMUNICATIONS 
\. TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA P. ©. Box 31160 
CHICAGO, IL 6063] 


STAN STANN 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


Classifieds 


[ Towerspace | [Romer services 


A AT. Communications 
Corporation 
Did You Say... 

"No Site Acquisition Cost?" 
AAT understands ms 
your needs of 
network imple- 
mentation, and we 
are dedicated to | 
making the site 
acquisitions and | 
management pro- 
cesseasier. Choose 
{from our valuable § 
portfolio of over 
3,000 sites, and if it’s not in our inventory, we'll 
acquire it for you. 


AAT Will Put You 
“ON TOP OF THE WORLD” 
PCS Compatible Rooftop andTower Sites 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: Marketing Ext. 28 


800-551-SITE © Fax: 908-417-4825 
See us al Booth #16082 


Good 
Reasons to 
Call Us for 
Antenna 
Sites in 
California 
102 sites available now 
+70 sites pending = 
172 California Sites 
Diablo Communications, Inc. 
Narthem Calilornia—Pt. Richmond: 510-236-3803, x227 

Fax: 510-236-1741 
Southern California—Burbank: 818-842-5000 

Fan: 818-842-5335 


Call for FREE site brochures or see our sites on 
our web page at http://www.diablo.org 


and counting 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


— MicroNef iwe— 


mum Site Management am 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


Site Acquisition, Development 
and Management 


MicroNet Inc. 
2370 York Road, Bldg. B 
Jamison, PA 18929 


(215) 491-7400 
{800} 220-7400 
Fax: (215) 491-0260 


http://www.towersites.com 
Contact Dave Sesso | 


ANTENNAS/LINES SWEPT 
GROUNDS MEGGED 
SYSTEMS CERTIFIED 
Know your site’s performance 


Printed readout for your files 


Call for free sample and 
information: 


423-927-8474 
fax: 423-927-4912 


RF Systems Analysis—11464 Saga Lane, #401 
Knoxville, TN 37931 


ANTENNA STRUCTURE 
REGISTRATION SIGNS 


FCC ANTENNA 
STRUCTURE REGISTRATION 


1234567 


610-458-8418 Voice or Fax 


Call for information and product list 


FCC Sign Required 

for all towers over 

200 Ft tall - 17.4 (g) 
12°X18" sign $75.00 


DER Acterns Products Thomas Moye ZZ Bryan Wyed Glerenoors. PA 18343 


For More 


IMPACT... 


Use Color in 


YOUR AD 


NEW RHODE ISLAND & 
CONNECTICUT SITES 
Just erected—Prime sites filling up fast! 
Customer-friendly staff and many extras. 


Ledyard-Norwich-New London, CT 
41-27-44 72-01-27 

AGL 350' AMSL 665" 

Between Foxwoods and 

Mohegan Sun Casinos 

460 feet above average terrain 


Hope Valley, Rl 
41-31-36 71-44-35 

AGL 217’ AMSL 427’ 
Covering Southern R.1. 
Good 95 coverage 


Wyoming-Hope Valley 

{New Spring °97), Rl 

41-31-25 71-41-03 

AGL 180’ AMSL 300’ 

Junction of Rt. 95 and 138 

Great to fill in black hole area on 1-95 


Kingston URI Campus 
41-31-07 71-32-18 
AGL 180’ AMSL 285'42" 


48"Faced Pirod tower just 2.8 mi. from campus 


Call: 401-539-8502 


It’s Dusk. 

Do You Know 
If All Your 
Tower Lights 
Are Working? 


commenti 
ae tor ihe sates 


Automatically reports to a central 
computer for alarm notification. 


Hark Systems, Inc. 
K 768 Travelers Blvd. 
Systems| Summerville, S.C. 29485 
(803) 875-4480 
]-800-367-4275 

Fax: (803) 873-5277 


Winetoss 


COMMUNICATION 
SOLUTIONS 
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d index/hot line 


Page 
Number 


Fast Fact 


Company Number 


AEA A Div. of Tempo Research 

Air Comm 

Allen Telecom Group 

Anchor Graphics INC. .........0c:ceeeec 91 
Andrew Corporation ... 

Antenex 

AF Comm Supply 

A.P.E. South .. 


ASTON COPD. ccccnncsseocsaperssononssanvnnepsnssanene § 
AVMOCIIG: sssrsnsssarissenimascrnvannees arcaes 76 
Barnett Electronics 

Battery Network 

Berkeley Varitronics 

Bird Electronic Corp. ....ccccccceseesseees 66 
BK Radio 


Advertiser 
Hotline 


760-598-8900 
602-275-4505 
800-676-5342 


.. 972-242-0439 
-. 708-349-3300 
.. 800-323-3757 
-. 800-255-6222 
.. 800-543-9191 


817-595-4292 


.- 714-458-7277 


803-892-2181 
800-423-3858 


.. 619-740-6670 


908-548-3737 
216-248-1200 


.- 800-648-0947 


613-592-6500 


.. 800-321-4700 


ChargeGuard Corp. ......ccecseseceesecees 86 
David Clark Co. IG. vsccccccisscsessssvesceeese 28 
Communications Data Ser. .............. 64 
Communications Mktg Grp Inc..........90 
Communications Specialists 

Computer Resources IN. ......:cccs 
Connect Systems INC. .......ceeeeceeees 
Control Signal Corp. ......ccccscesereceerree 
CP! Communications Inc. ..... fs 
Crystronics ING. .ciciccascsictecsseissenes 
CTT Products Imevissciiicitivicsesscsoneeosees 
CueMeks Electronics ......... . : 
Dapa Communications Inc. ............. 
DDB Unlimited 


LOSES... arexspnassarien tarssnsoneanneoncrmntacrens 
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Noble Publishing 
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Portable Radio Service 

Radio Express Inc. ... 
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800-845-1230 
630-372-6800 
501-763-6250 
540-891-0569 
818-222-5655 
503-363-9267 
303-526-5454 
316-437-3953 
520-884-7981 
800-MIDLAND 
818-764-1333 
561-739-8703 
910-744-5050 
770-908-2320 
916-477-8400 
Tee 253-946-2426 
24 ......... 800-327-5912 
102 954-776-0031 
800-957-8700 
916-644-5444 
404-872-0722 
800-325-7170 
573-472-1889 
800-545-7748 
800-726-9015. 
800-288-8606 
25,62 . 800-USA-1USA 
510-781-5432 
819-770-4000 
800-966-1034 
800-548-2484 
800-263-3275 
303-344-5486 
916-674-7532 
800-288-8606 
415-968-4400 
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601-932-4461 
312-755-8741 
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818-442-0782 
310-404-2700 
800-USA-MADE 
817-848-4435 
425-820-6363 
425-820-6363 
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<“circie (2) on Fast Fact Card 


, TP-3200 $279.95 CSI-100 -_ $749.95 ID-8 $69.95 


Full) Featured Shared! Repeater Tone Panel Video Modem, Sends and receives broadcast Automatic Morse Station Identifier. Meets all 
with ALL 157 CTCSS/DCS codes. In quality, single frame, color video over ANY. FCC ID Requirements. Fully field program: 
Desktop, or Rack Mount-version, narrow-band communications channel, mable with included keypad: 1,.85"x1.12'x.3 


= en En 
TE-64 $79.95 CC-1/CR-1 $49.95 each PE-1600 $224.95 
Self inéd Encoder, Rotary Dial Selection: Surface Mount Component Kits:for repairing Desktop Paging Encoder, Two-tone sequential, 
SU ahaa 525 x 33! x 17! a SMT circuits. CO-T for sapacitowiChel for other formats available. 7.5" x 7.8" x 2,7" 


Tesistors. 


PE-2P $54.95 $D-1000 $59.95 DTD-1 $49.95 PE-4/PE-15 $79.95 


Two-tone Sequential Encoder. Two-tone Sequential Decoder. Single Function DIMF Decoder. Multiple Call POCSAG (RPC-1) 
Sub-assembly mounts inside radio Programmable unit provides Provides switch outputs via Paging Encoders. Where direct 
or other enclosure. Multiple call switched outputs from. two-tone DTMF. 1.25" x 2,0" x .4" control of local area paging is 
capabilicy. 1.25" x 2,0" x .4" paging calls. 1.25" x 2.0" x4" desired. 1.78" x 1.03" x .35" 


DCS-23 $59.95 TS-32P "$57.95 TS-64 $54.95 SS-32SMP $27.95 SS-32PA $28.95 


Digital Coded Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder. Pro- Encoder-Decoder. Tone mable CTCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 
grammable to all codes. squelch for any FM trans- Decoder. 1-7" x .78" x .25" mable. .53" x 1.0" x .16" audible tones also avail- 
1.36" x 1.18" x .25" ceiver. 1:25" x 2.0" x.4" able. .9" x 1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... sky’s the limit in our efforts products. Call for details on 
bringing you tone signalling toward customer satisfaction. _ these and all your tone signal- 
products that are as reliable as Shown are a few of our ling needs. A free catalog will 
the day is long. Combine this most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


fe ech mo td COMMUNICATIONS SPECALISTS NC. 
our no hassle one year Warl- (714) 998-3021 » FAX (714) 974-3420 ’ r 
ranty, and you'll realize the Entire U.S.A. (800) 854-0547 « FAX (800) 850-0547 ed) 


‘Outside USA or Canada; Jescom Intemational, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 + Also in Italy and Spain 


Circle (3) on Fast Fact Card 


